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Problems in General
This trouble shooting guide is directed as an aide in helping solve some of the typical problems that may arise in the calibration of the 481 series conditioner.

OFF GROUND/ON GROUND ISOLATION AND HIGH CURRENT TEST

PROBLEM





SOLUTION
SHORT
-Bail clip on rear panel may be touching CAL input BNC


-Leads too long on components on front or rear panel boards, they may be touching the frame or screws


-Trace not fully cut at “J37” rear of core board. 2nd cut also required near C33 on the other side of ground plane

Low resistance and fluctuating
-Bad capacitor, front or rear panel most likely. Pull out flex strips one at a time, the last flex strip pulled is the channel your meter is connected to (BNC shell) and sees when isolation returns.

No current and greater than 1Ω resistance
-No continuity from alodined center bracket to chassis, screw holes on bottom not cleaned of powder coat

POWER UP AND DISPLAY
No power up with current higher than 6mA 
-Add 100ufd. Capacitor with + lead to

Typical with surface mount components
 
R303 (trim pot side), - lead to C313, non and filter boards (fixed or programmable

trim pot side

No display after version 6.1 firmware upgrade
-Confirm seating of flex strips from core

(Typical with 486 options)


board to digital board, may require








Shielding (modification)

No power up with version 6.1 firmware
-If older digital board is used (blue jumpers not present), bend up pin “1” of EPROM and connect to U27 pin “11”

Erratic power up, NO display and/or some 
Core board mounting screw at H7 (front 

Lights, tapping or shaking unit restores some 
center) can cause signal interruption to

or all power up functions
digital section. Add plastic washer to bottom of H7 hole and hold on with Kapton tape then insert screw.

NO power up, fan “jitter”  
-JX05 jumper position incorrect, shorting 5volt to ground.
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                                                                           If charge board#22240-01 (old board) is installed a 200 Ω resistor should be soldered (in series) from the first leg (lift this leg),17ZKR3v to the closest leg of the transistor . It may be necessary to replace power supply with 100 watt version (#100-7196-20)

NO power up with cover OFF
-Flat cables to digital section need shields

Bad power up and/or display 486 option
-Add foil to flat cables going to digital board

NO lights or display after firmware upgrade
-Bend up pin “1” of EPROM and jump it 

Older digital board (no blue jumpers)
to U27 pin “11”

LED flash does not function and display
-2 resistor networks reversed on digital 

“BLNKS OUT” accessing the functions
board 

NO fault LED’s on some channels and
+12.5 volt is too high

“flickering” after power up sequence

NO regulation +/12 volt (and values
-Raise 5 volt to 5.05 (found on pin 15 of 

are low ex 12.3 volt)
U11 (memory board 5073-01). Note if this does not work add 5watt 10Ω resistor across R1 (power supply)

When initializing unit it accepts commands
Check for pin/pins not in socket on board 

(ex R12=9,r5=1,R1=1)But does not record 
5136-01 (assy 12129, digital bd.),or defective op Model on the read out



amp U3 (100-8793-50)

SUPPLY VOLTAGES (board 5553-01, 02)

+ and or- 12.5 volt is low and may not
-Adjust +5 volt to 5.05. If no effect add a  

Adjust
second 5watt 10Ω resistor (100-3737-90) in parallel to R1 (power supply) 

Bad power up, display lock up
-Low +5 volts. Clean 5 volt power supply 

erratic behavior
output pin and connector on customer returns

+and – 12.5 volts are 13 volt and 
-Remove R306 and R314 on interface

Not adjustable
board and replace with 1.74k resistor

ICP/FAULT LED’S

No ICP or Fault LED’s, or stay
-Unit may be stuck in voltage mode. 

Lit with load or signal input
^R25 and toggle to voltage mode and back to ICP
NO ICP
1) check current level..can not be “)” mA



2) lead broken on Q304 (power interface board.



3) w (option 012 options) brown/orange wiring harness plugged in backwards, which blows Q304



4) w (option 284) “D” connector only, check IC’s on shelf board

ICP is 13volt all channels
1) scope can not be set  lower than 50mV/div. for channel 1(output of unit)



2) w (option 082) make sure switches on rear panel are set to ICP

No fault LED’s
+12.5 volts too high (12.9v)

Constant fault LED’s (in voltage mode)
-Resistor missing on core board, J101-J1601. Add 3.01k from pins 1-2

Fault LED’s “DIM” 2 channels
-Check pin 16 on plug in models, comparators and PGA103 for insufficient solder

No ICP, one channel with option 284
-Bad DG419 or 8574 IC on shelf board for that channel

Fault LED stays on in the charge mode
-Bad U11 on core board (charge 

And stays off with input short
problem) and bad U800 on shelf board

No fault LED’s on some channels and 
+12.5 volt too high

“flickering” after power sequence

Fault LED on (voltage /charge mode, 284 
-Input wire on charge board shorted to 

and 486 options) Bias at output pins -2.5 volt
brass connector shell

instead of 8.8 volt

All fault lights on (+24 volts @ input) 
-U21 faulty ,check voltages at

With loads on input (comparators governed
comparators (UX05) DC volts No load

By U2 (OP4134) 4.6 volt (1, 2, 3) 
Pin 1 -12.4              8   -10



      2 -12.5
     9   -.028




      3 +12.5
    10  -.028



      4   .2
    11   10.0



      5   4.7
    12   -12.5



      6   4.7
    13   12.5



      7   4.6
    14   12.5

Input fault lights not ON or some On
-Current set > 10mA (customer requests 

In Voltage mode
this value (>10mA), nothing can be done 



Without changing resistor components (UX05 pin 5 will be 4.7volt DC)

Input fault lights will not go OUT when
-JX01 must have a 3.01k resistor

 “Voltage” option (284) is programmed
in place (16 places)

(filter boards in place)

Partial Fault lights “ON” when switching
-Current set too high >8mA (set to 4mA)

Into “Voltage” mode

Fault light will not go out in Voltage mode
-Check comparator (UX05 pins 5, 6, 7) If 

(single channel)
voltage (DC) are OK, reduce resistor value @ JX01…not lower than 2.49K ohm
OVERLOAD

Over load is 7.07v RMS on unity
-Jumper J13 must be installed on unity

Gain instead of 3.53 v RMS
gain and multi-gain with option 020 on older models (main board right/rear)

Overload lights come on when
-Bad contact between filter board and

Filtering is turned ON
core board

Constant Over load light Ch13
-Jumper J63 may be missing. On older core boards. Orange jumper at J1216 may be connected from 2-5 instead of 1-4, starting from rear panel side

Over load light does not flash
-re-seat Input Flat cable

Constant OL lights, High offset at
+/- 12.5 volt is shorted. Check PGA’s 

Outputs
and components for orientation and shorts. Check U100 9pins 9&12 should be +/- 10volt, 12.5 is a short.

Constant OL lights, after 6.1 firmware 
-R17, 18 and 19 missing on core 

Upgrade
board, control section. It’s easier to just add components to digital board U23 (ADC7248JN), U24 (TL082) and R16 (273K) this provides option 020 light, don’t enable it (10 volt is default

Overload lights come on when “CAL” mode
-U103 on power interface board

 is enabled
installed backwards

Overload lights ON all the time 
-Check resistors R107, 108. Check area 

(Ex single channel)
around transistor QX03, lift pin on U14 or U15 depending on channel in question!



(Ex. pin 19 for overload on Ch11) transistor QX03 when blown causes micro processor to become defective!
Overload lights on at ≈ 2.5vRMS with
-Remove jumper, core board (J13)

Filter boards

Overload light on start up does not flash
-Check transistor QX03 and related 

 (Single channel)
channel on U14 and 15 (sometimes pins are not soldered)\

GAIN 

Signal “jumpy” and slow to develop
-Poor connection, check/re-seat flat cables and/or filter boards

X10, X100 inoperative
-037 enabled instead of 035. Also R115 and R116 should not be present…blocks signal (5v) from reaching PGA103

CAL INPUT, 014,012

No signal in “Cal” mode. Oscillation
-Jumper J10 missing, should be in

, INT &EXT. “Cal” modes. Toggling
position 1-2 (if 012 should be 2-3)

Between modes sometimes eliminates 
1) Add 20k resistor between U102-6

It, but it returns after power cycle
and C104 (front panel side) Note if only EXT mode oscillates, add 20k between U2A-6 and ground.



2) Bad U102 (use socket when replacing, may require multiple changes of IC) May be replaced with a TL061

Internal “CAL” signal will not step down to
-Brown/red/orange wiring harness 

.500 or .100
plugged into power board backwards. J2 should be “brown/red/orange from back of unit to front. Color is opposite on core board. Colors don’t matter as long pins 1&3 on core board go to 1&3 at J2
“CAL” mode is always internal, no external
-Bad U219 in core board, control section

Possible
can be exchanged with U20, if no MUX option is present.

“CAL” signal amplitude will not go above
-Toggle between CAL2 C1 V o.999 and 

 Approx.  .650 volt or is generally low
back to C=1 to allow for maximum amplitude. +/- 2.5 volt DC. Adjustments must also be balanced. If necessary, add a 27.4 k resistor in parallel with R109 and re-adjust R110

Internal calibration signal too high
-Make sure gain of unit is set to 1.000 

At Front panel BNC’s

Internal Cal frequency too low (<92Hz) 
–Add (2 )1 Meg ohm resistors in parallel 

Cannot be adjusted into spec.
with R101 and R103. If less than 88 Hz, add (2)500 k ohm (approx) resistors (bd 5553-03)

NO CAL signal (012 option)
-Jumper @ J10 (rear of core board) may 



Be in wrong position   (back    ) •   •    •


(right way shown)

Signal present with NO input
- Put 10 pfd capacitor in parallel with 

Signal oscillates when ext CAL is 
X23

Initiated

AUTO SCALE

Inoperative or does not step down
-Be sure that unit is in the correct 

 Incrementally (037 & 038) 
channel mode (8 or 16)

Option 020, signal scales up but does
-Make sure programmed OVERLOAD

Not drop down
is set to 10 volt (T=10)

No “AUTO SCALE”/Overload indication
-Check to see if U15, 12, 14, 11 are in place

OFFSET

Unstable, drifts
- Be sure is in correct channel mode 8 or 16

High offset even after offset pots are
-Add capacitor/resistor modification

Adjusted and bottomed out. May pass
to each channel that is out of spec.

at X100, but fails at X1 or X10
If fixed filters are present , remove blue jumper JX02 and replace it with a 10 ufd (non polar) capacitor on all channels that do not meet spec. Add a 1.1 meg ohm resistor to the filter board from pins 2to 8

Offset high at X1 (1.1 volt) may be OK
U104 (TL081) bad, leaking voltage

At X10, X100

MUX OUTPUT

No output from M1 or M2
-If U20 is not installed in control section, make sure jumpers are installed (solder if necessary) from pins 1-2 and 4-5 on surface mount board. it is also necessary to have a jumper wire from E101-6 to U20-7

Inoperative 12.5 volt DC output on Mux 2
-U31 and U33 swapped in MUX section. 

(constantly) also at Mux 1 when switched on
U31 should be TL082, U32 and U33 are DG419

Channel 1 MUX out (M1 and M2) are
-R122 on core board is open, also check

2X gain
R123

FIXED FILTERS (050-056)

No output or overload is present
-Jumper JP1 is missing on filter board

When filter is turned ON
also check for bridges and opens 

Gains jump to X10 or X100 when filter
-Make sure^R8 and ^R18 were disabled 

Is turned on…will not return to X1
after entering the cutoff frequency

Front panel enable/disable switch does
-Wires on core board U20 should be

Not function
Blue-pin 10



Green-pin13



Purple-pin 14 (+5volt0

If no 5 volt present at purple wire, socket 
U19

Pins are very small…may not deliver 
Jumper pin 7 to pin 11

Voltage. Add a blue socket on top of 

U20 and solder wires to it

Option 058/158: Frequency-50KHz at 

U1/pin8 when U12 has jumper 9 to 17

Option 055: Frequency too high >.707
Increase R2 to next highest value

PROGRAMMABLE FILTERS (057,058,157,158)


              J3 on filter board

                      Check pins (#3) on J102 and J202 for continuity

 




  
 Brn  red


No clock frequency
-Check J28 may be wrong  
 •   •  



(Bd. 5073-01)


Front pnl.  

Correction factors are added to the 
-Make sure ^R24 and ^R25 are 

Normal gain 
disabled. If either one are to be enabled, Firmware version must be at least 6.1d

No clock frequency on any channels
-Make sure cable is present from J20



To J30 on memory board to control section on core board (upper 6 pins)

No clock frequencies on some channels
-Filter board/s are not properly seated into the sockets on the main/core board.



Signal will not be present from that channel on.

Cutoff low or cannot bring into tolerance
-suspect 1 or both NE5517’s, if no affect

At all, correction factor settings (100,995
try new LTC1064

And 21,400Hz).old thru hole boards

Control voltage is ½ of what it should be
-^R3 not enabled

Signal only drops .02 to .98 when filters
- Crystal on Memory board should be

Are enabled…instead of .707
4MHz with Option 158 Surface Mount boards. Apply Mod to U12 and must have 6.1 e or higher Firmware and 8 MHz…clock frequency should be 50 KHz (Butterworth filter)
“Butterworth Filters
-Expanded Filters “U1 pin 8



-Filter clock 4 MHz



-Control Voltage U100 pin-3..5volt



X=1, X?, there should be a “DOT” after



the string. Frequency set to 40k, 26k



-“CAL factors (ex model “583”) are not possible with just coarse gain (U104) is missing.

NO filter response when filter control
- Press “RESET” and check Pin 8 of U1

Is set @F995 

No out put when checking filter cutoffs
Option 057 and 158 may be programmed 

(ex 1000 hz,100 hz etc.)
simultaneously..,delete both options and start



Over 

VELOCITY AND DISPLACEMENT  (061)

Does not function
-Jumper missing from E101-6 to U20-7, bottom of board

TED’S OPTION  (104)

No response when setting 

option “TEDS”
-Jumpers on Digital board #12129 must be 








J4  •  •  •   2-3 








J5  •  •  •   2-3
CHARGE AMPLIFIERS  (286,287,486)

Gain is X10 on all channels, ^Q=1 does
-Enable option 486 (^ R27=1), enter ^Q=1


Not correct it
and than disable it, ^Q=0. This assumes that the correct feed back capacitor is being used.

Fault lights (486) ON (charge mode)
-Check transistors on amplifier board, possible cracked 2N3906


No output or clipped output
-DO channel “RESET (RSTO) on all channels

PROBLEMS IN GENERAL


Intermittent oscillation at output (ex ch. 9)
-Check for 10pfd cap. @ X25 or resistor X23(may be missing broken or not soldered)


“Latching” load lights come ON and stay ON
-Do “0”?...lights should go out





Voltage (RMS) identification from core board   
   


To INPUT of filter board to OUTPUT of filter


board 
Voltage is half of the output voltage 

(ex...500v RMS into filter board (Input) @Jx101,   the voltage @Jx102 would be 1.000v RMS








(OUTPUT)


High OUTPUT offset (X1) when fixed filters 
Remove jumper/s (ex J106) ,solder 10ufd cap in 


are present




its’ place . Solder a 1.1 meg resistor on the filter








from pin 1 to pin 8









Jx102





Jx101





Pin 1





Memory Board


U11





•





•





•





.466    ≈+12.5





≈-12.5 (pin1)





   •  •  • 


  .46v   0  2.5    0


Volts DC





•
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