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ACTIVE TECHNOLOGY REPORT

TRACK TENSIONING PROGRAMME FOR TACOM ON THE ACTIVE
SUSPENSION SCORPION (P3) TANK

Summary

This report is in two sections and covers the two outstanding contracts with TACOM with
regard to hydraulic system improvement and the implementation and testing of Active track
tensioning on the Active Suspension Scorpion (P3) tank.

Section 1 (contract number DAJA45-93-M-0421) covers the specification of an improved
control valve plus the design, manufacture and installation of new valve manifolds. The contract
also covers the hydraulic commissioning of the vehicle up to the 3rd September 1993. This
work was completed on schedule and was necessary in order to complete the main programme
described in Section 2.

Section 2 (contract number DAJA45-92-C-0001) forms the final (eighth) report under this
contract number for the implementation and testing of Active track tensioners.

Active track tensioning, as has been shown by DRA data (taken at the tank trials in November
1993), offers ride performance improvements over an uprated passive vehicle and also over the
Active suspension vehicle with fixed tensioners. However, it is believed that software
corrections made after the trials and the implementation of alternative algorithm ideas, could
further improve the vehicle ride performance.

Much improved system reliability, due to the hydraulic work carried out prior to the trials, has
been a cornerstone to the vehicle performance and ride data collection.
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1. Vehicle Servicing Contract DAJA45-93-M-0421

1.1 Introduction

Contract DAJA45-93-M-0421 was awarded by TACOM to Lotus for the improvement of the
suspension actuator manifolds fitted to the Scorpion P3 vehicle. This followed a period of high
attrition for servovalves combined with the general level of difficulty in servicing the valves due
to the design of the manifolds.

1.2 Contract Objectives (as Defined Within the Contract)

"* The design and specification of a new valve assembly for the Scorpion test vehicle's Active
suspension units, followed by installation and commissioning of the new units.

" A new manifold will be designed to accommodate both the current power valve and an
externally mounted bypass valve. The design will accommodate the current interface
connections with the existing hoses and electrical connections and will form a direct
replacement for the existing units.

" The new components will be installed in the vehicle and basic operational tests will be
conducted, i.e. electrical continuity and hydraulic pressure tests.

" Using the existing'energy saving suspension system software, the performance of the new
installation will be tested and verified and any initial problems rectified.

1.3 Action Taken

A manifold was designed to mount both the power and bypass valves at each actatoi During
the design process a three dimensional CAD model was created to ensure ports and drillings did
not clash. The internal design also ensured that drillings were as direct as possible and were of
maximum diameter.

Four manifolds were machined and five bypass valves procured. The manifolds were mounted
in the vehicle to give best possible access to fittings and to provide good flow paths. All
hydraulic lines on the vehicle were flushed through the manifolds and the system filter replaced.
Hydraulic connections were pressure tested and valves were cycled to ensure that they were
fully operational and had correct polarity.

During this period it was found that the relief valves for the suspension actuators had been
connected to the incorrect side of each actuator. This had led to the failure of valves due to
overpressurising and was corrected.

All work was completed successfully prior to the vehicle trials described in Section 2.
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2. Track Tensioning Contract (DAJA45-92-C-0001)

1.1 Introduction

This section of the report describes the tuning and testing of the Scorpion P3 tank fitted with
Active suspension and Active track tensioners. The testing took place between 1st and 12th
November 1993 at DRA's Barnsfield Heath test site located at Hum, Dorset, England. The
report format is a chronological work log to enable easier correlation between the DRA data
runs and the parameter sets described in Appendix 4. In addition to the trials log is an
explanation of control software changes that have taken place; firstly, prior to the trials and
during the commissioning phase of the vehicle in September/October 1993 (Appendix 1);
secondly, as a direct result of running the vehicle at the trials (Appendix 2); and finally, as a
result of writing the strategy book - requiring detailed inspection of the software (Appendix 3).

2.2 Trial Objectives

The aims of the trials at Hum were to ensure that the Active suspension and track tensioning
systems were operating as designed. DRA were to collect data to determine the relative
performance between passive and Active track tensioners. Analysis by DRA of the data
followving the trials would then provide the results.

2.3 Trial Procedure

Data collection runs were made in both directions of the random course at each speed
increment, starting at 5 kph and increasing in 3 kph steps until it was jointly decided that the
inputs to the vehicle were moderately severe. This was carried out with the vehicle in different
system configurations. Higher speed runs were conducted at a later stage once all low speed
data had been collected. This was to ensure maximum survivability of the tank.

The intended programme of data runs was to start with baseline Active suspension parameters
with fixed track tension. This was followed by Active suspension with variable modal damping
implemented (still with fixed track tension). Finally, data was collected with Active track
tensioning introduced.

Active suspension system parameters were to be initially as setting "E" which DRA stated had
given the best ride performance in previous trials. The key parameters that formed this setting
were inserted in the initial parameter set, the remainder being either "historically" fixed or
modified from previous numbers to cater for recent changes in the control software. This
formed the baseline condition for testing.

Data was acquired through the Active controller and PC on occasions for diagnostic purposes.
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2.4 Trial Worklog

Monday 1st November

The tank arrived at Hum. The Active tensioners were depressurised, two links removed from
each track and the Active tensioners were re-charged to 100 bar.

Tuesday 2nd November

In the morning the operation of system was briefly checked. The initial parameter set was
downloaded and saved to the file 2-1.PAR. The parameters included -3000 in Preq (pitch
requirement - nose upwards) and fixed gain bypass valve linearisation (GnB) function. The
tensioners at this ride height were locked off after the left and right hand tensioner loads
(FTenL and FTenR) were set by adjusting left and right hand required tensioner displacement
(XreqTL and XreqTR) to approximately -250 counts each. This equates to approximately 8.6
kN with the load cell scalings of 0.029 counts/N. The vehicle ride height was checked by DRA
with zero Preq which gave front = 883 mm, rear = 890 mm, measuring from the underside of
the track shield to ground.

On the random course the 5 kph runs were made followed by one run of 8 kph. It was observed
that there was little bump travel at the rear actuators which was thought to be detrimental to
the ride.

Wednesday 3rd November

The tensioners were set up again to have approximately -250 counts of load at a different ride
height set-up of Preq = -2000 and Hreq (heave requirement) = -1000. This would have actuator
stroke benefits at the rear but still keep the nose of the vehicle raised to avoid sprocket impacts.
Parameters were saved as 3-1 .PAR.

Much vibration was noticed from the interior of the vehicle when the engine was idling and the
system pressured, and whilst this was being investigated it was noticed that the RHR
suspension power valve had a bulging torque motor cap. This is one sign of an internal failure
of the valve. The valve was removed and replaced by a spare. On returning the faulty valve to
Moog, they informed us that the valve was in perfect working order but had previously failed
and been reassembled with the same distorted torque motor cover.

Rain delayed proceedings but a repeat of the previous day's 5 kph runs in both directions of the
random course was made.
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Thursday 4th November

It was decided again to modify the ride height parameters with the rear again lifted a little to
increase bump travel (Hreq = -2000, Preq = -1000). Track tension, through the use of XreqTL
and XreqTR, was set as before. These parameters were saved as 4-1 PAR.

One complete set of (low speed) data was taken, i.e. 5, 8, 11 and 14 kph with fixed tensioners
and constant modal damping. After these data runs, a check was made on the tightness of the
power and bypass valve securing bolts. These had worked their way loose due to thermal
effects and were re-tightened.

The Active RPM signal failed during this data set and towards the end, the dump solenoid
opened several times whilst the tank was stationary. This may have been due to temporary
drops in supply voltage to the solenoid. The fault occurred once or twice more during the trial
period but not whilst the vehicle was moving and hence was not a factor during the data runs
and ride evaluation.

Bdrycf (the boundary value for the software bumpstop for front actuators in compression - the
parameter reflects the displacement at which the bumpstop starts taking effect in units of 8
times actuator displacement) was moved from 0 to 5000 to allow the variable damping space to
work. A complete low speed (5 to 14 kph) set of data runs was carried out with variable modal
damping enabled. This set was with power valve only operation on the LHR after the bypass
valve's response became "sticky" (i.e. probably contaminated).

By the last 14 kph run it was apparent that the vehicle was operating asymmetrically left to
right and the ride quality was visibly bad. Upon investigation the tensions in the tracks had
drifted, the left hand tension greater than the right hand. The reason for this was probably due
to a marginally incorrect bias on one of the tensioners. [As fluid and valve temperatures change,
so do the flow characteristics of the valve and the null position may shift by a few counts. The
tensioners during the trials were run with fixed bias values].

Friday 5th November

The RHF power valve was replaced as a precautionary measure because the mounting lugs
which are part of the torque motor cap had become severely distorted lue tO repeated high bolt
torque.

The LHR bypass valve was removed and replaced by a spare, whose bias value (B3biasm) was
determined at +50 counts by a manual bias evaluation.

The RPM signal was fixed and was found to be due to a bad Lemo connection at tf,( junction
box.
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The LHR actuator also had a squeak from the rear mounting bush, which was improved by
lubrication.

The tensioners were set and locked for another run with variable damping operating. XreqTL
and XreqTR were adjusted until FE enL and FTenR were both approximately -250 counts and
parameters were saved as 5-2.PAR. A complete low speed data set was taken up to 14 kph
with the system appearing to operate symmetrically and consistently. This was a repeat of the
previous day's data with fixed tensioners and variable modal damping.

Monday 8th November

The engine had been removed on the Saturday to correct a leak in one of the gearbox to oil
cooler hoses and to repair a broken alternator mounting. By the end of Monday the vehicle was
running again.

Tuesday 9th November

The tensioner fluid charges were checked, the right hand tensioner being down to 80 bar. It was
thought that this may be due to gas pressure leakage, so the fluid was allowed to depressurise,
and the gas spring pressure was checked at 30 bar (i.e. no change). The tensioner fluid was then
charged to 100 bar.

At the random waves 2 complete runs of low speed (5, 8, 11 and 14 kph) data were collected.
Initially, this was with Active track tensioning and fixed modal damping (9-2.PAR) followed by
Active tensioning with variable modal damping (9-3.PAR).

A valve was heard to be "singing" intermittently towards the end of these data runs. This occurs
when the flexure tube within the valve oscillates. It was thought to be the left hand tensioner
valve (located on the right hand side of the vehicle) and it was replaced.

Because of the ease with which the vehicle had managed the random course at 14 kph, it was
decided to conduct 17 kph tests with each of the four conditions, i.e. track tensioning fixed and
Active with modal damping fixed and variable.

It was noticed during these runs that the pitch control performance of the vehicle was improved
with Active tensioning implemented and the front sprocket did not impact the test surface at
points on the course where it had done with locked track tensioners.

It was felt that additional parameter tuning would be beneficial before testing the vehicle at
higher speeds.
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Wednesday 1Oth November

Wednesday morning was devoted to tuning the Active system without DRA data collection,
with the aim of defining a parameter set that would enable the tank to traverse the random
wave course at 20 kph (or faster). Because it had been observed that at 17 kph with a "non-
optimised" set-up the front sprocket could ground, initial parameter tuning and evaluation took
place at 14 kph.

Run 1: Parameters as optimised the previous day with variable modal damping, Active track
tensioning with the tensioner forces set at approximately -250 counts.

Run 2: Track tension reduced such that tensioner forces were -190 counts statically. This did
little to improve the vehicle visually, but the driver believed it to give a softer ride.

Run 3: As above but Hreq lowered to -1500 with Bdrycf reduced from 5000 to 0. The change
in ride height caused the front sprocket to be closer to grounding but the bumpstop boundary
change was believed to be beneficial.

Run 4: Hreq returned to -2000 and the left and right hand tensioner gains (GTenL and GTenR)
raised to 15,000. This proved to be a good run but appeared a little asymmetric towards the
end. The fluid pressures in the tensioners were checked (LHS - 112 bar, RHS - 95 bar). The left
hand tensioner pressure was relieved to about 103 bar and the right hand tensioner was pumped
up to this amount.

Run 5: For the purpose of further protecting the front sprocket, OPFcf (output factor,
compression, front) was lowered from 24,000 to 22,000 and the run was made at 20 kph. On
the return journey (which every time appeared more severe than the forwards journey) the front
sprocket crashed in a couple of places.

Run 6: Variable modal damping parameters modified. Pfmn (filtered pitch force, lower
threshold) was lowered from 6000 to 5000, IPCcMn (minimum inverse pitch damping) was
lowered from 2000 to 1000 and Pfmx (filtered pitch force, upper threshold) was lowered from
10,000 to 9000 (parameters saved as 10-6.PAR). The effect of these changes was to enable
adaptive damping in pitch at lower pitch forces and increase the maximum pitch damping. The
sprocket did not crash on either leg of the course at 20 kph and these were defined as the
"optimnised" set.

With this parameter set DRA collected a full data set over 5, 8, 11, 14, 17 and 20 kph, the only
modifications made being with XreqTL and XreqTR between runs to ensure that static
tensioner forces did not drift. There was confidence that these parameters could be used at 23
kph, but running the vehicle at that speed would be jointly decided on Thursday (once the
vehicle had been demonstrated to Bruce Maclaurin of the DRA at lower speeds). With this data
set DRA then had enough random course data to be sufficient for ride performance analysis
between the different vehicle conditions. Further data was now only required from the sine
wave courses.

9
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At one or two points along the course, particularly at the higher speeds, the front wheels
seemed to be held up immediately after the front of the vehicle had traversed a crest (i.e. when
it was expected that the actuators would be extending). The reason for this behaviour was not
known.

A valve was heard to be "singing" again which was thought to be a tensioner valve but due to
its intermittent nature and the time required to get inside the tank once it had stopped at the end
of a test, it was impossible to identify which valve was the culprit.

Thursday I Ith November

It was decided to do some vehicle checks before demonstrating the vehicle.

The tensioner loads were set to approximately -200 counts with the vehicle at its running height
(including Hreq = -2000 and Preq = -1000) and the ride height was checked.

Ride height (Hreq and Preq = 0; LHF,RHF,LHR,RHR): 507,510,510,517

Ride height (Hreq = -2000, Preq = -1000; LIHF,RHF,LHRRHR); 565,567,527,535

These ride heights were measured from the underside of the track shield to the wheel centres -
this being the standard method at Lotus c.evaluating suspension location.

The pump attenuator was checked for charge. It was possible that some of the pipe vibration
that may have contributed to "singing" valves, was due to incorrect charge in the pump
attenuator and hence undamped pressure pulses from the pump. Fluid emerged from the
charging valve and hence the bladder had a leak. As the attenuator is located before the system
filter in the pressure line, any system contaminaion due to the split attenuator bladder had been
contained. It was therefore decided to continue with testing to the point at which DRA had
enough data from the trials.

At each speed the tank was driven over the 4.5m and 7m sine waves. The speed of these runs
was successively increased by 3 kph and DRA took data from all runs. Runs successfully
completed were 5, 8, 11, 14, 17, 20, 23, 26, 29, 32 and 35 kph by which time the tank was
tending to jump from one crest to the next and using full suspension travel. Pitch control of the
vehicle was good throughout and it was possible to "drive through" the pitch resonance [ref 1
(page 26)] which occurred between 20 and 23 kph.

DRA stated that they had as much data as they required and it was decided that the health of
the system should then take priority over further demonstrations. The system accumulator
charges were checked (all but the LHF due to it being inaccessible) and were still at 70 bar, (A
new attenuator bladder has since been fitted to the vehicle).

- End of Trials -
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2.5 Discussion

The DRA results [ref. 1 (pages 14 and 16)] show that the best ride across the random course
was given by Active suspension without variable modal damping and with Active track
tt-Lsioning enabled,

The use of Active tensioners gives benefits both in improving the ride performance and
reducing the chance of sprocket grounding [ref. I (pages 15 and 17)]. The latter effect implies
improved pitch control of the vehicle compared with fixed tensioners although this is only just
apparent at high vehicle speeds from DRA's rms pitch angle measurements [ref. I (page 24)].

From analysis of Lotus data taken during the trials, it has been discovered that the tensioners,
when assumed to be locked still, in fact moved and the displacements seen are significant.
Figure 1 shows left hand tensioner displacement on the random course at 17 kph with "fixed"
tensioners, Figure 2 shows the same channel and conditions with Active track tensioning. [The
scaling of the graph's y-axis is approximately 20 counts/mm].

The current means of fixing the tensioners is by way of a manual valve that isolates the third
volume of the tensioner from the gas spring. The other two volumes are connected, as before,
to the servovalve output ports. The design assumption was that by closing the manual valve the
third volume would totally lock the actuator. For this reason, the valve drive signal was not
inhibited during the fixed tensioner runs. Pressure transducer data (this sensor is gas spring side
of the locking valve) shows that the gas spring is isolated from the actuator. It can be seen in
Figures 3 and 4 that there is a relationship between valve drive signal and tensioner
displacement; the implication being that there remained compliance in the third volume such as
trapped gas. Future trials where fixed tension is required should be conducted with the
tensioner secvovalves set to null (by setting GTenL and GTenR to zero) which would then lock
all three volumes.

It has been demonstrated that Active track tensioning as currently implemented does improve
ride over fixed (although as seen, not totally fixed) tensioners. The question to be answered is,
"How does Active track tensioning in its current form give ride improvement ?"

It was anticipated that the Active track tensioners would give a more constant track force than
the passive equivalent. DRA data, manipulated to show standard deviation of track tensioner

load [ref I (page 22)], shows this not to be the case. Lotus data taken at the time also suggests
that tensioner load is not being smoothened by the current use of Active control.

It was thought that Active tensioning would allow greater articulation of the suspension
actuators but from the trials data this appears not to be the case.

The control strategy for track tensioning currently attempts to ensure a constant track
perimeter based on the signals from suspension displacement transducers. If an actuator
attempts to extend, it has to work against the "rack tension. The tensioner will only contract
and relieve the tension once the displacement hits been achieved. In contraction, there would

11
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S
appear to be no problem in actuator motion. However, the tensioner will "follow" the motions
of the end wheel stations and extend to cater for the expected reduced tension. This will work
against the next "extend" request to the suspension actuator. Due to this, the average amount
of time that the suspension actuators work against the track will be increased and the
consequent variation actuator travel reduced. This may be the reason for the reduction in wheel
station 1 actuator stroke between the baseline condition and Active tensioners [ref. I (page
21)]. It is seen that when variable modal damping is introduced, wheel travel again is increased.
This is thought due to the "slackening" of the bumpstop boundary parameter (Bdrycf) made at
the same time (to give variable damping "space to work").

The reason for improved ride, as DRA suggest [ref. I (page 7)], may be due to the pitch centre
moving forward (in response to lower actuator displacements at the front). Further
investigation into the reasons for improved ride should be pursued.

An alternative approach to the current tensioner strategy could be to derive the perimeter
estimation from desired suspension actuator position (modelled displace--, plus dynamic
required displacement) rather than actual displacement. This could aid suspewon movement (in
droop) and reduce suspension actuator displacement error. This may enable displacement error
feedback gain (Gdf and Gdr) to be reduced for the purpose of improving ride comfort.

Force control strategies are an option for the track tensioners. There is little doubt that this
would reduce tensioner load fluctuations but effective sprocket torque resisting software would
need to be devised and written such that it would inhibit the track "jumping" on the sprocket
during neutral or low speed turns. A speed dependant force gain may be the solution to this.

Ride performance with variable modal damping enabled [ref. 1 (pages 14 and 16)] is seen to be
worse than with it disabled. The variable damping routine as currently written increases
damping (in heave and/or pitch modes) based upon the level of (filtered) force being measured.
At all vehicle speeds the "variable damping only" parameter set, is seen to give worse ride
performance than all other Active conditions. Even at low vehicle. speeds it would appear that
modal damping was being increased by the routine with consequently worse ride. Increased
damping at all speeds will cause higher vehicle body accelerations except in the case where
sprocket grounding is avoided.

Further tuning of the variable damping parameters may give a better ride performance by
making the nominal level of pitch and heave damping lower. However, the process of tuning is
difficult as quantified changes in ride performance are not available until long after the runs. A
useful imprcvement to the trials method to aid tuning would be an immediate (within two
minutes, maximum) ride discomfort value output. A more "intelligent" adaptive algorithm is
possibly required. This could increase damping level sharply due to perhaps a high front hub
acceleration and decay down to a softer damping level at a slower rate.

12
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The "optimised" parameter set, 10-6.PAR, (which was set up for traversing the random course
as fast as possible - and not for general ride improvement) included both variable damping and
Active track tension;ng but gave worse ride performance than when variable damping was not
used. Only at the fastest vehicle speeds do the optimised parameters appear to give benefit.

Software Errors

In compiling the strategy book for the sofware documentation, detailed analysis of the
algorithms was required. An error in the implementation of parallel spring terms (explained in
Appendix 3) was found and is believed to have had an effect on vehicle performance.

An incorrect spring compensation will have led to an incorrect actuator response to road inputs.
This would have been a problem during pitch motions and single wheel inputs, where there was
a difference between the estimated positions of the second and fourth wheel stations (XC2 and
XC4 respectively) of each side. If, for instance, the scenario is taken of the rear of the vehicle
riding over a bump giving the calculated position of XC4 as into compression (positive counts).
F1 sp (left hand front parallel spring correction term), with the trial's software, would have been
calculated as being too large a positive number to correctly compensate for the actual front load
cell signal change. In the modal force calculations (ignoring local force input) this would have
resulted in an overall negative velocity demand for that corner (DXlmod), extending the
actuator. Conversely, if the rear of the vehicle was in a dip (again ignoring local force input),
the front actuator would compress. It is this latter case that may have been causing the front
actuators to be held up as described in the worklog. These reactions to inputs suggest that on
average a higher level of heave acceleration will be imparted to the vehicle body, worsening the
ride. (With the corrected code, the torsion bar parallel spring terms should be re-evaluated and
checked by moving the vehicle in heave and pitch and observing that the changes in spring force
correction (Flsp...F4sp) match the change in the load cell readings (FI...F4)).

The performance of the vehicle over the sinewaves was good and it did not suffer the severe
pitching motions experienced in earlier trials.

Due to the hydraulic reworking of the tank in the spring and summer of 1993, the reliability of
the vehicle has been much improved. During the trials, there was only one valve replacement
that could be attributed to the contamination of the system. The "singing" valves, it is believed
were caused by the pressure pulses in the supply line as a result of the damaged attenuator
bladder.

13
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2.6 Conclusions

1. AMtive track tensioning when implemented on the Active Suspension Scorpion P3 has
shown an improvement in ride performance over the passive suspension vehicle and also
over the Active suspension vehicle with fixed tensioners.

2. Hydraulic system reliability, due to improved design and system cleanliness has been greatly
improved.

3. The correction of control software errors found since the trials, it is felt, would further
improve the Active suspension ride performance.

14
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2.7 Recommendations

1. Trials data shows that some of the vehicle parameters influenced by Active track tensioning
(standard deviation of tensioner loads, suspension articulation) have not changed in the
manner originally expected - anid yet ride quality has been improved. Investigation is
recommended to fully understand the reasons for these effects.

2. It is believed that due to recent control algorithm modifications, improvements in ride
performance can be made from the Active suspension. The ride of the vehicle could also
benefit from modifying the track perimeter estimation to take account of desired, rather
than actual, suspension displacement. These and other control algorithms (alternative
methods of variable modal damping, force control of tensioners) should be investigated in
the light of much improved hydraulic system reliability.
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3. Figures
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Figure 2: Left Hand Tensioner Displacement - Random Course at 17 kph
(Active Tensioners)
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Figure 3: Left Hand Tensioner Valve Drive - Random Course at 17 kph
(Fixed Tensioners)
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Appendix 1 - Software Changes Prior to the Tank Trials

C25 Commands

The software has been made more efficient in several areas through the use of TMS320C25
commands. These require an updated assembler which was supplied (for use on PC) to DRA.

Energy Saving Subroutine

The efficiency of the valve linearishig functions was improved and sources of potential software
overflow removed.

Generalised Modal Displacements

The calculations of Hxs, Pxs, Rxs and Wxs were rewritten in a more efficient manner.

Variable Pitch and Heave Damping

This routine was rewritten for greater clarity. The code strategy remained the same.

Scaling of XT.nL, XTenR, X5 and X6

The associated algorithms are now written in a manner that leaves the ADC values intact (for
easier system diagnostics).

Auto Bias Tracking of Tensioners

Tensioner displacement error is integrated at a rate determined by the parameter Thias, to
produce the valve bias for each tensioner. This code is disabled by setting Thias to zero.

Sign of GTen

The overall tensioner gain, GTen, in earlier software required a negative value. This his been
made positive to be in line with active suspension software. GTen was also made specific to
each tensioner, i.e. GTenL and GTenR.
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TenOff replaced by XreqTL and XreqTR

It was found useful to be able to manually control the tensioner displacements individually
rather than with one parameter for both tensioners.

PTenL Moved in ADC Frame

An intermittent spike seen in the left hand tensioner pressure signal was thought to be due to a
hardware fault causing a voltage spike occasionally in ADC channel I only. PTenL was
redirected to a spare ADC addrcss.

Tensioner Biases as Parameters

In order to store and recall tensioner bias values (especially important if automatic tracking of
tensioner biases is not being used).

CodePi Bit 11 Enabling Fixed GnB Gain of 8192

The Moog bypass valves fitted to the tank suspension have a more linear flow/pressure
characteristic than the original TRW valves and a fixed gain was thought to be more
appropriate than factoring by the GnB curve.

CodePl Bit 12 Enabling Tensioner Differential Pressure Software

It was known that there were problems in operating the tensioner lockout routine. This CodePl
designation allowed the routine to be bypassed.
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Appendix 2 - Software Changes as a Result of the Tank Trials

Differential Pressure Calculations

The tensioner stall code now takes valve bias into account and so gives a more accurate
indication of required actuator velocity, This code was not implemented during the trials.

CodeP1 and TestPl

CodeP I and TestP I allocations have ben made standard with other active vehicles.

Default Parameters

Default parameters were updated to 10-6.PAR with a change to the value of CodePI to reflect
point 2 above.

Label File Information

Transducer scalings and units were added to the ADC frame. These produce scaling and unit
information within the label file upon code assembly. Transducers can then be monitored in
engineering units via DVI (Driver Vehicle Interface program) on the PC.

Routine Re-Ordering

Some of the software routines have been re-ordered to be more logical.

Bypass Valve Drive Limit

An unnecessary limit check on bypass valve drive was removed.
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Appendix 3 - Software Changes as a Result of Writing the Strategy Book

Output Velocity Ratios

An error was found in the designation of output velocity ratios in the calculation of actual
modal displacements (Hx, Px, Rx and Wx). The pitch velocity ratios were used in place of the
heave values (and visa versa) and the roll and warp ratios were mismatched. This had no effect
during the trials as the output velocity ratios all have the value 16384.

Torsion Bar Parallel Spring Terms

The proportion of force, attributable to the central wheel stations, accounted for at.the end
wheel station load cells has been found to be incorrect. The error is shown below for the left
hand front. The pattern of error, however, is the same for all four corners.

Original Software:

Flsp = [Kbarl *XI *2 + KbarCI(XC2 + XC3*2 + XC4*3)]/65536

Corrected Software:

Flsp = [Kbirl*Xl *2 + KbarCl(XC2*3 + XC3*2 + XC4)]/65536

Right Hand Track Tensioner Demanded Position

An error existed in the right hand track perimeter calculation. The algorithm in one place, when
required to use the right hand rear displacement (X4), actually used X3. This is not thought to
have had a major effect over the courses at Barnsfield Heath, Hum. Over the random course
and the sine waves the inputs to the vehicle are generally symmetrical left to right leading to
similar actuator displacements X3 and X4.

Bypass Bias Evaluation Routine

The bypass bias routine has had some small errors removed which came about when the sign of
bypass valve drive was switched (to be consistent with other active suspension vehicles) to be
positive counts for a more closed position. This occurred during the hydraulic reworking that
took place in the summer of 1993. This has had no effect on the running of the vehicle as
bypass bias values have been determined manually in all cases since the modification.
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Appendix 4 - Parameter Sets

File: 2-1.PAR TbsasRm 0 MKv -6000
Couwnent: 1st set 2/11/93 VTen 5000 Ing 155
Date: Z Nov 93 13:37:45 XreqTL -325 Gf1 25000

XreqTR -370 Gf2 25000

VALF 0 UTonL 10000 613 1.5000
Kbarl 6000 GTesM 10000 GA4 25000
Kbar2 6000 IVrtH 16384 Gdf 15000
Kbar3 6000 IVrrI4 16384 Gdr 15000
Kbar4 6000 IWOI 18579 Flead 0
KbarC( 6500 IVrrP 14159 R~ead a

KbarCr 6500 IVrfR 16384 OPFef 24000

XCpre4l -1000 IVrrR 16384 OP~er 24000

XCpre4r -1000 IVrfW 18579 OPFcf 24000

M~ale 13500 IVrrW 14189 OPFcr 24000

XScateT 20832 MHKc -12000 Pkf 3
TeiiParl 10650 !NCc 20000 XMeXf 16160
TenPar2 5717 MPKc -6000 Exfactf 13
TeVW3 8700 IPCc 5000 XLimcf 16160

SfF 12000 MRKc -5000 X(InwI 9920
sfC 6000 IRCc 20000 Pkr 3
Sfoff -67 MUwc -1000 Xmexr 16384

StTor -225 Iwcc 30000 Exfoctr 17
KTorl 0 "MM 0 xlimcr 16384
KTor2 0 M4r 0 W~mer 7840

KTor3 0 KwHl 0 edrycf 0
KTor4 0 Kbias 2 Bdryef 10000
Btim 200 KbiaS 10 Rdrycr 13000
F'Scate 18459 IVrfHO 16384 adryer 13000
M~ale 12124 IVrrHO 1638.4

CodeP1 2176 IVrfPO 16384
WMMX 32000 IVrrPO 16384
KWV 0 IVrfRO 16384
WCny -2000 IVrrRO 16384
KuVth 0 IVrIwO 16384
KuVI 0 IVrrW~ 16384
KuVr 0 Hreq 0
Kufmx 15000 Preq -3000
Kurmx 15000 Rblesm 0
Kuiiy 2048 IPKt 0
Kaidyf 0 IRKt 0
Kuidyr 0 IWKt 0
VHim 200 HCntX+ 0
ThF 40 wCflx- 0

8coe 0 HCny 0
OctoseS 2000 PCrux+ -30000
ESFLAG 15 PCnx- -22000
IAc~tAf 24395 PCny -1500
lActAr 24395 RCnx+ 0
A8l 200 RCnx- 0
A62 -105 RCny -17000
A83 21839 RCVtst 16384
D ifBpt4x 260 wcnA. 0
DpIIifl 1000 WCnx- 0
OPvm~aX 1000 Oband 20
Gnlainf 4000 HfIMX 5000
CkO 11583 NHfn 10000
Ckl 11583 114Cc$4n 3000

Ck2 -11584 PfMX 5000
C113 11576 PfMn 10000
Gill 9000 IPCc~n 3000
GfB2 9000 M~odal 32000
6183 9000 KV1 1994
GIft. 9000 KV2 750
Bibiasm 25 KV3 225
82bissm 50 Kdynf 8000
il3biasmi 25 Kdynr 8000
B4blesm -25 Kuff C'
fiback -50 Kurf 0
Sam -10 "MMc 0
rbias 0 MMrc 0
TbissLm 175 Npftc 2
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Fite: 3-1.PAR GTenL 10000 Ftead 0
Coimw~t: 3/11/93 GTenR 10000 Rleod 0
Date: 3 Nov 93 12:26:08 lynNH 16354 OPFef 24000

IVrrH 16354 OP~er 24000
VALF 0 IVrfP 18579 OPFcf 24000
Kbarl 6000 !VrrP 14189 OPFcr 24000

Kbor2 6000 lVrfR 16354 Pkf 3
Kbar3 6000 lVrrft 16384 Xm~xf 16160
Kbar4 6000 lVrtfW 18579 Exfoctf 13
KbarCt 6500 lVrrW 14189 Xtimcf 16160
KbarCr 6500 M1NKc -12000 XUmef 9920
xCpr.41 -1000 18Cc 20000 Pkr 3
XCpr@4r -1000 NPKc -6000 Xmmxr 16384
xscate 13500 IPCC 5000 Exfactr 1?
XScaleT 20832 MRc -5000 X~lmcr 16384
Tensrl 10650 IRCc 20000 Xtilmr 7840
Ten~ar2 5717 MWKc -1000 Bdrycf 0
Ten~ar3 8700 Iwcc 30000 Bdrywf 10000
OIF 12000 NMI 0 Bdrycr 13000
sfc 6000 N~r 0 Bdryer 13000
sfoff -67 Kwtl 0
StTor -225 Wbas 2
KTorl 0 KblasS 10
KTor2 0 IVrf HO 1638
KTor3 0 IVrrHO 16384
KTor4 0 lVrfpo 16384
Blim 200 IVrrPO 16384
FScate 18459 lVrfRO 16384
PScate 12124 IVr-rRO 16384
CodePi 2176 1VrfWO 16384

w~x 32000 IVrrWO 16384
KwV 0 Hreq -1000
WCny -2000 Preq -2000
KuVth 0 Rbiosm 0
KuVf 0 IPKt 0
KuVr 0 IRKt 0
Kufmx 15000 lWKt 0
Kuf-mx 15000 HCnx+ 0
Kiiiy 2048 HCnx- 0
Kiiiyf 0 HCny 0
KuMyr 0 PCntx1 -30000
VLHM 200 PCnx- -22000
ThF 40 PCny -1500
Bctoue 0 RCnx+ 0
ficloseS 2000 RCnx- 0
ESFLAG 15 RCny -17000
lActAf 24395 RCy~at 16384
lActAr 24395 WCflA+ 0
A81 200 WCnx- 0
A82 -105 Ilad20
A83 21839 HfMx 5000
Dff~pI~x 260 NfMn 10000
Dpvmin 1000 IHCcl~n :00
DpvmIax 1000 Pfmx 5000
Gr~imm 4000 PfMri 10000
CkO 11583 IPCc~n 3000
Ckl 11583 KNodat 32000
Ck2 -11584 KVl 1994
Ck3 11576 KV2 750
Gftl 9000 KCV3 225
GIB2 9000 Kdyiif 8000
GfB3 9000 Kdynir 8000
Gf94 9000 Kuff 0
Blbiasin 25 Kurf 0
B2blasm 50 Mpfc 0
83blosmi 25 M~rc 0
84biasm -25 Hpftc 2
Bback -50 MKv -6000
Bowd 10 Ing 155
Wbas 0 Gfl 25000
TbissLm '75 012 25000
TblasRm 0 r,1`3 25000
KVen 5000 GA4 25000
XreqTL -475 Gdt 15000
XreqTR -520 Gdr 15000
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Met~ 4-I.PAR GTenL 10000 F~ead 0
coameotl New H/Proq & Xreqt'./r GTet* 10000 Rtead 0
Dowe 4 Nov 93 12:15:07 IVrHN 16384 OpFef 24000

IVrrH 16384 OPFer 24000

VALF 0 IVrtP 18579 OPFcI 24000

Kbarl 6000 IVrrP 14189 OPFcr 24000
Kb~br2 6000 IVrfR 16384 Pkf 3
Kbar3 ON0 IVrrR 16384 Xtoaxf 16160

Ktbor4 6000 IV(tfi 18579 Extactf 13
Kb~rCl 6500 IVrrIW 14189 Xtimcf 16160
Kb~rCr 6500 MHKc -12000 XLimef 9920
U(pr4.4 -1000 MeC 20000 Pkr 3
XCpr.4r -1000 MPP~c -6000 Xmaxcr 16384
Makea 13500 MeC 5000 Exfoctr 17

xscak*T 20832 MRKc -5000 XLimcr 16384
Twi'ar1 10650 lACe 20000 Xtimer 7840
Ye1~sr2 571ý MWAc -1000 *drycf 0
Y "mPr3l 8700 IWcc 30000 Sdryef 10000
SfF 12000 W4f 0 fldrycr, 13000
SfC 6000 MWr 0 Idryor 13000
Softf -67 Kwtl 0
stTor -225 Kbias 2
KTorl 0 Molss 10
KTor2 0 lVrfHO 16384
KTor3 0 IVrrHO 16384

Kr40 IVlrIpo 16384
akin 200 !VrrPO 163114
FScat. 181.59 lVrtRO 16384
Mak.e 12124 IVrrRO 163484
Codeel 2176 IVrIfAO 16384

Wmx 32000 lVrrWO 16384
KwV 0 Hr~q -2000
WCny -2000 Preq -1000
KuVth 0 AbI ear 0

Kuf0 IPKt 0
Ku~r 0 IR~t 0
Kufax 15000 IW~t 0
Kurax 15000 HCnx+ 0
Wl~y 204 HCnx- 0
Kuiyf 0 HCny 0
Ku.Myr 0 PCnx+ -30000
VL~m 200 PCnx- -22000
ThF 40 PCny -1500
actoss 0 RCnx+ 0
actoses 2000 ftCnv- 0
ESFLAG 15 RCny -17000
lActAf 24395 RCyflat 16384
lActAr 24395 Wcftx+ 0

ABI Z00 WCnix- 0
A82 -105 Bbond 20
ASS 21839 Hfmx 5000
0ifBp'4x 260 HfMn 10000
opvuin 1000 iHCc~n 3000
Dpvm~x 1000 Pfmx 5000
Grgain 4000 PfMn 10000
CkO 11583 IPCCni 3000
Ckl 115813 KlNodaL1 32000
Ck2 -11584 KV1 1994
CU3 11576 KV2 750
GfIl1 9000 KV3 225
01112 9000 Kdynf 8000
GfB3 9000 Kdynr 8000
GfB1. 9000 Kuff 0
Blblaasn 25 Kurf 0
Bmblsii 50 Mmfc 0
83b1 oem 25 MMrc 0
84bisam -25 Hpftc 2
Bback -50 MKv -6000
Badd -10 Ing 155
Tbias 0 GfI 25000
TbiasLm 175 Gf2 25000
TbissRm 0 013 25000
KVeI 5000 014 2.5000
Xr-eqTL -515 Gdf 15000
XreqTR -570 Gdr 15000
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File: 4-2.PAR XreqTR -570 Gdr 1~5000
Comment: Sdrycf,var. dinpi1ng & GTenL 10000c Flead 0

PV on LHR GTnr* 1, )00 Rlead 0

Date: 4 Nov 93 14:18:45 IVrfH li484 OP~ef 24000
IVrrH 1084 OPFer 24000

VALF 1000 IVrfP 11579 OPFcf 24000

Kbarl 6000 IVrrP 14189 OPFcr 24000

Kbmr2 6000 IVrfR 16384 Pkf 3
Kbar3 6000 iVrrR 16384 Xnwxf 16160
Kbar4 6000 IVrfW 15579 Exfactf 13
KbarCL 6500 IVrrW 14189 Xlimcf 16160
KbarCr 6500 MNKc -12000 XII..f 9920
XCpr*4L -1000 114Cc 20000 Pkr 3
XCpre4r -1000 MPKc -6000 Xuaxr 16384
XScate 13500 IPCc 5000 Exfoctr 17
XScaleT 20832 MRKc -5000 Xtlmcr 16384

Tai~aal 10650 IRCc 20000 Xtimr 7840
TeWsar2 5717 Ws1Kc -1000 Sdrycf 5000

Ten~ar3 8700 1wcc 30000 Sdryef 10000
SfF 12000 Wmf 0 Bdrycr 13000
Sfc 6000 PA r 0 Sdryer 13000
Sfoff -67 Kwil 0
StTor -225 Wbas 2
KTorI 0 KbiasS 10
KTor2 0 IVrfl4O 16384
KTor3 0 IVrrH0 16384
KTor4 0 IVrfPO 16384
Rifm 200 IVrrpO 16384

MSale 18459 IVrfRO 16384
PScate 12124 IVrrRO 16384
CodeP¶ 2688 IVrfWO 16384

6fx 32000 IVrriJO 16384
KwV 0 Hreq -2000
WCny -2000 Preq -1000
KuVth 0 Rbiass 0
KuVf 0 IPI~t 0
KuVr 0 I~tKt 0
Kuffiax 15000 IWKt 0
Kurmx 15000 HCnx+ 0
KuNy 2Ut48 - Cnx- 0
Kuidyf 0 HCny 0
Kuidyr 0 PCnx+ -30000
Vtim 200 PCr~x- -22000
ThF 40 PCny -1500
Bctose 0 RCrx+ 0
fictoseS 2000 RCnx- 0
ESFLAG 11 RCny -17000
lActAf 24395 RCyRat 16384
lActAr 24395 wcnx+ 0
ABI 200 wcnx- 0
AB2 -105 Bbardi 20
AB3 21839 Hfmx 5000
DifBp~x 260 HfMn 10000
Op'Anin 1000 IHCc~n 10000
Opwiax 1000 Pfmx 6000
Gn~min 4000 PInA 10000
CkO 11583 IPCc~n 2000
Ckl 11583 K~odaL 32000
Ck2 -11584 K"l 1994
Ck3 11576 KV2 750
GfB1 9000 KV3 225
GfR2 9000 Kdynf 8000
GfR3 9000 Kdynr 8000
GfB4 9000 KUff 0
Blbiauim 25 Kurf 0
112bians 50 Wmfc 0
B3biesm 25 W~rc 0
B4biasmn -25 Hpftc 2
Bback -50 NKv -6000
Btdd -10 Ing 155
Tbiss 0 Gfl 25000
TbiaSLM 175 Gf2 ?5000
TbiasRm 0 Gf3 25000
KVer 5000 Gf4 25000
XreqTL -515 Gdf 15000
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File; 5-1.PAR XreqTR -610 Gdr 15000
coemment: ES on~ LHR, var. GTenl. 10000 Fiend 0
damping corrected GTenR 10000 Rlead 0
Date: 5 Nov 93 9:13:07 IVrfH 16384 OPFef 24000

IVrrH 16384 OP~er 24000
VALF 1000 IVrfP 18579 OpFcf 24000
Kbarl 6000 IVrrP 14189 OPFcr 24000
Kbar2 6000 IVrtR 16384 Pkf 3
Kbar3 6000 IVrrR 16384 Xmaxf 16160
Kbar4 6000 IVrfW 18579 Exfactf 13
KbarCt 6500 IVrrN 14189 Xtimcf 16160
KbarCr 6500 MHKc -12000 X1,imef 9920
XCpr~t4i -1000 IHCc 20000 Pkt- 3
XCpr*4r -1000 MPKc -6000 Xrnaxr 16384
XScale 13500 IPCc 5000 Exfactr 17
XScateT 20832 MRKC -5000 Xtiecr 16384
TeN'arl 10650 IRCC 20000 Minoer 7840
TeraPar2 5717 MUwc -1000 Idrycf 5000
TenPar3 8700 IcCc 30000 Rdryef 10000
SfF 12000 NOf 0 Bdrycr 13000
sfc 6000 Mr0 Sdryer 13000
Sf011 -67 Kwil 0
St~or -225 Wbas 2
KTorl 0 KbiasS 10
KTor2 0 IVrfHO 16384
KTor3 0 IVrrHO 16384
KTor4 0 IVrfPO 16384
Blim 200 IVrrPO 16384
FScale 18459 IVrfRO 163d4
Pscale 12124 IVrrRO 16384
Codef'1 2688 IVrfWO 16384
WnaX 32000 IVrrLA) 16384
KwV 0 Hreq -2000
wCny -2000 Preq -1000
KuVth 0 Rbiaain 0
KuVf 0 IPbt 0
KuVr 0 IRit 0

Kufx 500 W+ 0
IWffx 500Htx 0

KuMy 2048 .HCnx- 0
Kuiiyf 0 HCny 0
Kui~yr 0 PCnx. -30000
VLHm 200 PCruc- -22000
ThF 40 PCny -1500
Octose 0 RCnx+ 0
scloseS 2004U RCnx- 0
ESFLAG 15 RCny -17000
lActAf 24395 RCytat 16384
lActAr 24395 wcnxc. 0
ABI 200 WCruc- 0
A82 -105 Oband 20
A63 21839 HfMx 10000
DffBp4x 260 HfMn 5000
Opvnwdn 1000 IHCc~n 10000
Opvmex 1000 PfMx 10000
GnBmin 4000 PfMn 6000
CkO 11583 IPCc94n 2000
ckl 11583 M)odsaL 32000
Ck2 -11584 KV1 1994
Ck3 11576 KV2 '150
Val 19 9000 KV3 225
6192 9000 Kdynf 8000
6193 9000 Kdyrir 8000
6194 9000 Kuff 0
8lbissm 25 Kurf 0
B12bissm 50 141c 0
B3bisaim so P~rc 0
O4bissmn -25 IHpftc 2
aback -50 MKv -6000
Badd -10 Ing 155
Tblas 0 G11 25000
Tbi**Lm 175 M1 25000
Tbi acRe 0 613 25000
VTen 5000 614 25000
xreqIL -525 Gdf 15000
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Fite: 5-2.PAR XreqTR -610 Gdr 15000
Cwwnent: Date run peram GTenL 10000 F lead 0
5/11/93 GT "R 10000 Rlead 0
Date: 5 Nov 93 11:18:31 IVrfH 16384 OP~ef 24000

IVrrH 16384 OP~er 24000
VALF 1000 IVrt P 18579 OPFc-f 24000
Kbar 1 6000 4rrP 14189 OPFcr 24000
Kbmr2 6000 IVrfR 16384 Pkf 3
Kbar3 6000 IVrrR 16384 Xm~cf 16160
Kbar4 6000 IVrtW 18579 Exfactf 13
KbarCt 6500 IVrrU 14189 Xtiacf 16160
KbarCr 6500 NHKc -12000 Xtimut 9920
XCpre4l -1000 !HCc 20000 Pkr 3
XCpre4r -1000 MPKc -6000 Xjuxr 16384
)AScIIO 13500 IPCc 5000 Exfactr 17
XScatlT 20832 )IRKc -5000 Xlimcr 16384
Teiiprl 10650 IRCc 20000 Xllmer 7940
TefIPar2 5717 MUwo -1000 Bdrycf 5000
Tw~r3 8700 lwcc 30000 Sdryef 10000
SfF 12000 P641 0 Sdrycr 13000
stc 6000 114r 0 Bdry~r 13000
Staff -67 KwilI 0
StTor -225 Wbas 2
KTorl 0 KbissS 10
KTor2 0 !VrfHO 16384
KTor3 0 IVrrKO 16384
KTor4 0 IVrtPO 16384
Blim 200 IVrrPO 16384
M~ate 18459 IVrfRO 16384

PScale 12124 IVrrRO 16384
CodePI 2688 IVrfWO 16384
mawx 32000 IVrrW0 16384
KwV 0 Hrcq -2000
WCny -2000 Preq -1000
KuVth 0 Rbiss. 0
KuVf 0 IPKt 0
KtjVr 0 lRKt 0
Kufmx 15000 IW~t 0
Kurmx 15000 HCnx+ 0
Ku.Ny 2048 HCnx- 0
KLMVI 0 HCny 0
Kiiiyr 0 PCrui+ -30000
Vilm 200 PCnx- -22000
ThF 40 PCny -1500
Sclose 0 RCnx+ 0
ecloses 2000 RCnx- 0
ESFLAG 15 RCny -17000
lActAf 24395 RCYRat 16384
lActAr 24395 WCnx+ 0
ABI 200 wcnx- 0
A82 -105 Bband 20
MB 21839 HImx 10000

Oif9o*4x 260 HIMn 6000
Opymin 1000 IHCclnO 10000
Dpvwwx 1000 Pfmx 10000
Gr~min 4000 PfMn 6000
CkO 11583 IPCc~n 2000
Ckl 115813 KNodat 32000
Ck2 -11584 KVl 1994
CU3 11576 KV2 750
(AB1 9000 KV3 225
G-,12 9000 Kdynf 8000
61 B3 9000 Kdynr- P000
0104 9000 Kuff 0
61ibssm 25 Kurt 0
82blasm 50 Witc 0
B3biasmn s0 NMrc 0
84biasm -25 Hpftc 2
Sback -50 MKv -6000
Dadd -10 Ing 155
Wbas 0 Gfl 25000
TbissLm 175 612 25000
Tbiasstm 0 613 25000
Vaen 5000 Gf4 25000
XreqTL -525 Gdf 15000
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Fite: 9-1.PAR XreqTR -64O Gdr 15000
Cowuert: Tensioner set-up ~ GTernL 10000 R~ead (I
9/11/93 GTenA 10000 R I ead 0
Date: 9 Nov 93 8:19:48 !VrfH 16384 apPFa 24000

IVrrH 16384 OP~er 24000
VALF 1000 !VrfP 18579 OP~of 24000
Kbarl 6000 IVrrP 14189 OPFcr 24000
Kber2 6000 IVrfR 16384 Pkf 3
Kber3 6000 IVrrR 16381 Xinxf 16160
Kbar4 6000 IVrfw 18579 Exfoctf 13
KbarCt 6500 IVrrW 14189 Xtimcf 16160
KberCr 6500 MHKc -12000 Xiinwf 9920
XCpre1.I -1000 IHCc 20000 Pkr 3
XCpre4r -1000 MPKc -6000 Xmuxr 16384
M~ate 13500 IPCc 5000 hExfactr 17

XScateT 20832 Mfl~c -5000 XLlwmcr 16384
TenParn 10650 lRCc 20000 XLmer 7840
Tetter2 5717 MIIC -1000 Udryct 5000
Te~far3 8700 Iwcc 30000 Idryaf 10000
SfP 12000 8641 0 Bdrycr 13000
Sfc 6000 W~r 0 Bdryer 13000
Sfoff -67 KwLl 0
StTor -225 Wbas 2
Carnl 0 KbimsS 10
KTor2 0 TVrfHO 16384
KTor3 0 IVrrflO 16384
KTor4 0 IVrfPO 16384
911. 200 IVrrPO 16384
FScate 18459 IVrfRO 16384
PScate 12124 !VrrRO 16384.
CodePI 2688 IVrfWO 16384

WNX 32000 lVrrWO 16384
KwV 0 Hreq -2000
WCny -2000 Preq -1000
KuVth 0 Rbi~ssm 0
KiJVf 0 IPKt 0
KuVr 0 IRKt 0

Kum 100IWKt 0
Kurwx 15000 HCnx+ 0
Kiidy 2048 HCnx- 0
Kiiiyf 0 HCny 0
Ki.Myr 0 Pcnx+ -30000
MmI 200 PCnx- -22000

ThF 40 PCny -1500
Ictose 0 RCnx+ 0
Bcto*eS 2000 RCnx- 0
ESFLAG 15 RCny -17000
lActAf 24395 RC~yRat 16384
lActAr 24395 wcnx+ 0
ABl 200 WCnx- 0
A62 -105 Oband 20
A93 21839 H flx 10000
0ifBp4x 260 HflMn 6000
0pvuin 1000 lIHCci~n 10000
Dpv.icx 1000 Pfmx 10000
Gr*.ln 4000 PfMn 6000
CkO 11583 IPCcMn 2000
Ckl 11583 Kl~odal, 32000
Ck2 -11584 KV1 1994
Ck3 11576 KV2 750
0181 9000 KV3 225
0182 9000 Kdynf 8000
Gf83 9000 Kdynr 8000
Gf84 9000 Kuff 0
9hlbism 25 Kurf 0
82biesm 50 86Efc 0
B3bi3SMi 50 I64rc 0
B4biesm -25 Hpftc 2
Gbeck -50 MYK -6000
Bw~jd -10 Ing 155
Tbiss 0 Gfl 25000
Tbi ma~m 175 612 25000
TbiasRm 0 613 25000
KVcn 5000 GA4 25000
XreqTL -545 Gdf 15000
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Fite: 9-2.PAR XreqTR -620 Gdr 15000

Comment: Dota run parses Vent. 10000 Fieaid 0

9/11/93 Var.0aqW.off GTwA 10000 M~ead 0
Dat*: 9 Nov 93 9:30:25 !VrfN 16384 0PFef 24000

!VrrH 163834 OPFer 24000

VALF 1000 IVrfP 18579 OPFcf 24000

Kborl 6000 IVrrP 14189 OP~cr 24000

Kber2 6000 iVrfR 16384 Pkf 3

Kbar3 6000 IVrrR 163G4 Xmexf 16160
Kbar4 6000 !VrfW 18579 Exfoctf 13
KbarCt 6500 IVrriW 14189 Xt fmcf 16160
KberCr 6500 MNNc -12000 Xlimef 9920
XCpre4i -1000 IHCC 20000 Pkr 3

XCpre4r -1000 HPKc -6000 Xmexr 16384
xscato 13500 IPCc 5000 Exfoctr 17

XScateT 208.32 MaKc -5000 X~lwgr 16384
Terar1 10650 INCc 20000 Xtimr 7840
Ta~sr2 5717 W -1000 Sdrycf 0
Terisr3 8700 Iwcc 30000 9dryof 10000
SfF 12000 ""f 0 bdrycr 13000
SfC 6000 MMr 0 indryer 13000
Staff -67 Kwtl 0
StTor -225 Wais 2
KTorl 0 Kb~asS 10
KTor2 0 IVrfNO 16384
KTor3 0 IVrrHO 16384
KTor4 0 IVrfPO 16384
311w 200 IVrrPO 16384
PScmi* 18459 !VrfRO 16384
PScaLe 12124 IVrrRO 16384
CodePi 2688 lVrfWO 16384
w~ax 32000 IVrrtI0 16384
KwV 0 Hreq -2000
WCny -2000 Preq -1000
KuVth 0 Rbissar 0
KuVf 0 IPKt 0
KuVr 0 IftKt 0
Kufou 15000 IWKt 0
Kurmi 15000 MCnx4 0
Kiiiy 2048 -NCnM- 0
KLMyf 0 mCny 0
Ktiiyr 0 PCnx+ -30000
VLirn 200 PCnx- -22000

TF40 PCny -1500
ilctose 0 RCnx+ 0
Bc loseS 2000 RCnx- 0
ESFLAG 15 RCny -17000
lActAf 24395 RCYRat 16384
lActAr 24395 UcnA+ 0
ABi 200 WCnx- 0
A82 -105 Bband 20
AB3 21839 Hfmx 10000

Dlfi~f~x 260 HfMn 32767
Opwlin 1000 IHCc~n 10000
Dpvrnax 1000 Pfmx 10000
Ginrnin 4000 PfMn 32767
CkO 11583 IPCc~n 2000
Ckl 11583 M~odaL1 32000

Ck2 -11554 KVl 1994
CO3 11576 KV2 750
Gf51 9000 KV3 225
Gf12 9000 Kdynf 8000
GfB3 9000 Kdynr 8000
sf54 9000 Kuff 0
Bliblsm 25 Kurt 0
82blasm 50 "mc0
8 3biesai 50 Wlrc 0
94biesrn -25 Hpftc 2
Oback -50 11Kv -6000
Bowd -10 Ing 155
Wa~s 0 Gfl 25000
TbiasLm 175 Mf 25000
TbleaRm 0 Gf3 25000
KTen 5000 Gf4 25000
XreqTL -525 Gdf 15000
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rfies 9-3.PAR XreqTR -630 Gdr 15000
comnt ot*ru pretsGTnL 1000Ftead 0

IVrrPi 14189 OPFcr 24000

Kbar2 6000 IVrfR 16381.f 3

Kbar3 6000 IVrrlt 16384 X=id 16160

Kbar4 6000 1Vrflw 18579 Exfoctf 13

KbarC( 6500 IVrrW 14189 xtiwf 16160

Kb~rCr 6500 NNKc -12000 Xtimef 9920

XCpre4t -1000 111CC 20000 Pkr 3

XCpr*4r -1000 MPKc .6000 Xwar 16384

(Scate 13500 Ipcc 5000 Ecfoctr 17

XScst*T 20832 MRKc -5000 XLtincr 16381.

TenPanl 10650 IRCC 20000 Xtimsr 7"10

TwVi~r2 5717 Nwc *1000 Bdrycf 5000

T.~ar3 8700 IUCc 30000 Idryof 10000

SOF 12000 NMI 0 Bdrycr 13000

SfC 6000 M~r 0 Idryer 13000

Sfoff -67 Kwtl 0

StTor -22 Weea 2

Klanl 0 Kbi**S 10

KTor2 0 1 Vr 1O 1638

KTor3 0 IVrrMO 16381.

KTor1. 0 IVrf P0 16381.

Blim 200 IVrrPO 16384

FScAte 18459 IVrfRO 16384

PScate 12121. MArO 16384

CodePi 2688 I.VrfW 16384

Wt 32000 iVruidO 16384

KWV 0 Nr~q -2000

WCfly -2000 Preq -1000

KUVth 0 Rbisma 0

KuVf 0 IP~t 0

KuVr 0 IftKt 0

Kt4m 15000 IWKt 0

Kurwux 15000 mCnx+ 0

K'ily 20" wCnx- 0

.aulyf 0 HCny 0

Kiiiyr 0 PCni+ -30000

Vtim 200 PCnx- -22000

ThF 1.0 PCny -1500

Sctose 0 ILCfx+ 0

ectoseS 2000 RCnx- 0

ESFLAG 15 RCny -17000

lActAf 24395 RCyltat 16384

lActAr 21.395 wcnx+ 0

ABI 200 WCnx- 0

A92 -105 Iband 20

AB3 21839 Hfmx 10000

olfopimx 260 HfWn 6000

opvmin 1000 1Hmcden 10000

DpvmaA 1000 Pf~x 10000

6ramin 1.000 PfMn 6000

CkO 11583 IPCcMn 2000

Ck1 11583 K:Nod@L 32000

Ck2 -11584 KVI 1994

Ck3 11576 KV2 750

6191 9000 KV3 225

6192 9000 Kdynf 8000

6113 9000 Kdynr 8000

G111. 9000 Kuff 0

Blbissmr 25 Kurt 0

S2bissm s0 Kmfc 0

83biassm 50 lMlrc 0

B.4bissm -25 Hpttc 2

Sback -50 MKv -6000

Badd -10 1n K¶55

Wbas 0 Gfl 25000

TblasLrn 175 612 25000

TbisAmR 0 613 25000

KT~n 5000 611 25000

XreqTL -525 Gdf 15000

31
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Fite: 9-4.PAR Xr~qTR -620 Gdi- 15000

Commnart, Locked tenl. fixed GTenL 10000 Flead 0
dampinq GTvnR 10000 RI*&d 0

Daste: 9 Noy 93 13:43:13 lynNM IO38 OPFef 24000
IVrnI4 16384 OPFer 24000

VALF 1000 W~IP 18579 OP~cf 24000

Kbarl 6000 IVrrP 14189 OPFcr 24000

Kbsr2 6000 l~rfi 16384 Pkf 3

Kbar3 6000 lVru'R 16384 (mail 16160
Kbsr4 6000 IVrfW 18579 Exfsctf 13

KbarCL 6500 lVrrW 14189 X~MOO 16160

KbarCr 6500 NHKc -12000 XLMOO 9920

XCpr*4L -1000 111Cc 20000 Pkr 3

xcpr*4r -1000 PIcC .6000 Xwsir 16384

XScate 13500 IPCc 5000 Exfoctr 17

XScateT 20832 NRKc -5000 Xtimer 16384

TwqVarl 10650 IRCo 20000 Meimer 7840

Ten~er2 5717 MWlKc -1000 Idrycf 0

Terfer3 8700 111Cc 30000 Bdryof 10000

SIFF 12000 NO4 0 Udrycr 13000

sic 6000 M~r 0 &dryer '30000

sfotf -67 Kwil 0
StTor -225 Kbies 2
KTorI 0 KblasS 10
KTor2 0 lVrfHO 16384
KTor3 0 IVrrI4O 16384

KTor4 0 lVrfP0 16384

stim 200 IVrrPO 16384
FScjit* 18459 IVrfRO 16384
PScate 12124 lVrrRO 16384
CodePl 2688 IVrfW0 16384
1maux 32000 IVrrWO 16384
KWV 0 llreq -2000
WCny -2000 Preq -1000
KL~th 0 RbI esm 0
KLVI 0 IPKt 0
KL~r 0 IRKt 0
Kutwx 15000 IW~t 0
Kurmc 15000 HCnx+ 0
Ku~y 201.8 * Cni- 0
Kuayf 0 Hawy 0
Ku~yr 0 PCnx+ -30000
Vtil 200 PCnx- -22000
ThF 40 PCny -1500
Ochose 0 RCnx+ 0
achoeSt 2000 RCrU- 0
ESFLAG 15 RCflV -17000
lActAf 24395 RCyRet 16384
lActAr 24395 WCnx+ 0
A81 200 wctx - 0
A02 -105 Bbend 20
A03 21839 Hfmx 10000
DifBp4x 260 Hfl~n 32767
Dpymwin 1000 IHCchn 10000
Dpvmwex 1000 Pf~x 10000
Gr~imm 4000 PfMn 32767
CkO 11583 lPCc~n 2000
Ckl 11583 (ModeL 32000
Ck2 -11584 KVI 1994
Ck3 11576 KV2 750
Gfal 9000 KV3 225
0112 9000 Kdynf 8000
G013 9000 Kdynr 8000
0154 9000 Kuff 0
Blb~lssi 25 Kurf 0

62bleem 50 Alfc 0
83blesm 50 P64rc 0
84bisam -25 Hntftc 2
fibeck -50 MKv -6000
Bowd -10 [no 155
Tbias 0 Gf1 25000
TbiasLm 175 M1 25000
Tblasftm 0 G13 25000
KTen 5000 Gt4 25000
XreqTL -605 Gdf 15000
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Fit*: 10-1.PAR GT~nL 10000 Ftood 0
cowant: 10/11 /93 - Run 1 GTwA 10000 Rlood 0

Dowt 10 Nov 93 9:50:21 lynNM 16384 OPFei 24000
lVrrH 16384 OPFer 24000

VALF 1000 lVniP 18579 OpFci 24000

Kbarl 6000 lVrrP 14189 OPFcr 24000
Kbmr2 6000 lIWO 16384 Pkf 3

Kbor3 6000 lynnA 16384 Xinxf 16160
Kbmr4 6000 lVniU 18579 Exf~iacl 13
KborCL 6500 lVrrW 14169 Xtimcf 16160
KbmrCr 6500 MHKc -12000 Xtlnui 9920
xCpro4t -1000 114cc 20000 Pkr 3
XCproMr -1000 I4PKc -6000 XU@Jxr 16384

xscot. 13500 Ipcc 5000 Exiactr 17

XScatoT 20632 1MRK -5000 XLIimcr 16384

Teftari 10650 IRCc 20000 XLimr 7840
Ter~ar2 5717 "WeI -1000 indryci 5000
Twqar3 8700 IUCc 30000 Bdryof 10000
Sip 12000 NMf 0 Sdrycr 13000
sic 6000 Of ~ 0 Sdryer 13000
Staff -67 Kwhl 0
StTar .225 Wbas 2
KVorI 0 KbiosS 10
KT~or2 0 lVrfiNO 16384
KTor3 0 lVrrNO 16384
KTor4 0 IVni P0 1638
stim 200 IVrrPO 1638
Fz~cot* 18459 lVriiO 1638
M~ato 12124 lVrrRO 16384
CodePl 2688 IVrIW0 16384

w~x 32000 IVrrUO 16384
KWV 0 Hroq -2000
WCny -2000 Proq -1000

KuVth 0 Wowas 0
KuVi 0 IPKt 0
KuVr 0 IRKt 0
Kuimc 15000 IWKt 0

KUrWX 15000 HCnx+ 0
Kuiiy 2048 HCnx- 0

Kiiiyi 0 mCnvy 0
Kiilyr 0 PCnx+ -30000
VOiM 200 PCnx- -22000
ThF 40 PCny -1500
8close 0 RCnx+ 0
ecloseS 2000 RCnx- 0
ESFLAG 15 RCnyy -17000
IActAi 24395 RCYRat 16384
lActAr 24395 WKnx. 0
ABl 200 WCnx- 0
AB2 -105 Obarnd 20
AB3 21839 HiMx 10000
DfiBPM4X 260 IHf~n 6000
Dpvmin 1000 lNCc~n 10000
Dpymx 1000 Pifmx 10000
Gn~min 4000 PiI~n 6000
CkO 11583 IPCc~n 2000
Ckl 11583 KModat 32000
Ck2 -11584 KV1 1994
CO3 11576 K2750
Gill 9000 KV3 225
Gil? 9000 Kdynf 8am
Gf03 9000 Kdyvir 8000
Gil4 9000 Kuff 0
albleam 25 Kurt 0
B2blosi 50 PUmic 0
83blasm s0 Wmre 0
B4blaoaI -25 Hpitc 2
Oback -50 MKv -6000

sow-10 Ing1sr
Tbies 0 Gil 2500(1
TbiasLm 175 Mi 25000
Tblauftm 0 G1`3 25000
KVer 5000 Gil. 25000
XroqTL -595 Gdt 15000
XreqTR -630 Gdr 15000
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Fite: 10-2.PAR XreqTR -570 Gdr 15000
commiant: 10/11/93 - Lower C.Tena 10000 F t oed 0

ten~sion (-190) GTwiR 10000 Rt~ad 0
Date: '0 Nov 93 10:03:00 IVrtI4 1"3m OPFeI 24000

!VrrH 16384 OPFer 24000

VALF 1000 IVrfP 18579 OPFcI 24000

Kberl 6000 IVrrP 14189 OPFcr 24000

Kbmr2 6000 IVrfA 16384 Pkf 3
Kber3 6000 IVrrR 16384 X~mxf 16160
Kbar4 6000 IVrfW 18579 Exfactf 13
KbarCl 6500 IVrrW 14189 Xtimcf 16160

KbarCr 6500 MeNK -12000 Xiimet 9920

XCpredui -1000 119Cc 20000 Pkr 3

XCpr#4r -1000 We~ -6000 Xmaxr 16384

xScate 13500 IPCC 5000 Wowct 17
)CScs(eT 208132 943Kc -5000 tMacr 16384

Ter~arl 10650 lacc 20000 KhImer 7840
Ten~sr2 5717 mUc -1000 Bdrycf 5000
T~nfar3 8700 IWCc 30000 Sdryef 10000
SfF 12000 1611 0 Uldrycr 13000
sfc 6000 MMr 0 indryer 13000
Staff -67 Kwhl 0
StTor -225 Wais 2
KTorl 0 KbissS 10

KTorZ 0 IVrfNO 16384
KTor3 0 IVrr-HO 1638
KTor4 0 lVrfPO 16384
Btim 200 IVrrPO 16384
Matee 18459 IVrfRO 16384

PScote 12124 lVrrRO 16384
CodePi 2688 IVrfUO 16384
Waex 32000 lVrrWO 16384
KwV 0 Hreq -2000
WCny -2000 Preq -1000
KuVth 0 RblasuU 0
KuVf 0 IPKt 0
KuVr 0 IRKt 0
Kufmx 15000 IWKt 0
Kugox 15000 HCnx+ 0
KuMy 2048 Hcnx- 0
Kui~y'f 0 NCnvy 0
Kuiiyr 0 PCnx+ -30000
vtii 200 PCnx- -22000
ThF 40 PCny -1500
Scloss 0 RCnx+ 0
WcOWe 2000 RCnjc- 0

ESFLAG 15 RCny -17000
lActAf 24395 RCYRat 16384
lActAr 24395 WCnx+ 0
ABI 200 UCnx- 0
AB2 -105 Iberid 20
A93 21839 Nfmx 10000
DifSp4x 260 Hfl~n 6000
0pvm¶nn 1000 lHCc"In 10000
Dpvmnx 1000 PfNx 10000
anomin 4000 PfMn 6000
CkO 11583 IPCc~n 2000
Ckl 11583 KOodel1 32000
Ck2 -11584 KVl 1994
Ck3 11576 KV2 750
GfIll 9000 KV3 225
Gfl? 9000 Kdynf 8000
Gf1t3 9000 Kdm~r 8000
GfB4 9000 Kuff 0
Blblssmi 25 Kurf 0
62b1.aai 50 NM~c 0
83biaesi 50 Wec 0
B4blosu -25 Hpftc 2
Aback -50 9Kv -6000
BMWe -10 Ing 155
Tbiss 0 011 25000
TbiasLm 175 Gf2 25000
TbfmsRm 0 013 25000
KTrer 5000 GA4 25000
Xreql'L -505 Gdf 15000
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File: 10-3.PAR Xr~qTR *570 Gdr 15000
commuent: Bdrycf 0, Hr-eq *GT~nL 10000 Flood 0
1500 GTer* 10000 RLead 0

Date: 10 Nov 93 10:04:11 IVrfH 16384 OPPOI 24000
IVrrH 76384 OPFer 24000

VALF 1000 IVr-IP 18579 oprcf 24000

Kbarl 600" IVrrP 14189 OPFcr 24000
Kbor2 6000 IVrfR 16384 Pkf 3

Kbar3 6000 IVrrR 16384 Xfmxf 16160

Kber4 6000 IVrfW 18579 Exfactf 13

KbarCL 6500 !Vrrw 14189 X~lmcf 16160

KberCr 6500 NMKc -12000 XL1mof 9920
XCpre4i -1000 IHCc 20000 Pkr- 3
XCpr*4r -10 I N PKC -6000 Xmexr 16384
(Scat. 13500 IPCc 5000 Exfectr 17

XScatoT 20832 MNKc -5000 XLwur 16384
TenPurl 10650 IRCe 20000 X Ii-mer 7840
TmnPmr2 5717 "WC -1000 Bdr-ycf 0
T W ar3 8700 tIJce 30000 Sdryef 10000
SIP 12000 NMI 0 Udryor 13000
Sfc 6000 NWr 0 Bdryer 13000
Sfo11 -67 KwL1 0
StTor -225 Wa~s 2
KTorl 0 KbiasS 10
KTor2 0 IVrfHO 16384
KTor3 0 lVrrHO 16384
KTor4 0 IVrfPO 16384
R~ism 200 IVrrPO 16384
FScak. 181,59 IVrfRO 16384
PScate 12124 lVrrRO 16384
Cod1&PI 2688 IVrfWO 16384
w~aix 32000 IVr-rWO 16384
KwV 0 H .q -1500
WCny -2000 Pr-eq -1000
KuVth 0 Rbiee8I 0
KuVf 0 IPKt 0
KuVr 0 IRKt 0
Kutw 15000 1W~t 0
Kurauc 15000 HCnix# 0
Kciiy 2048 HCnx- 0
Kuwyf 0 HCny 0
Kidlyr 0 PCnxc+ -30000
ViLm 200 PCnx- -22000
ThF 40 PCny -1500
ectose 0 RCnx+ 0
ectoseS 2000 RCnx- 0
ESFLAG 15 RCny -17000
lActAf 24395 RCy~at 16384
lActAr 24395 wcflx+ 0
A61 200 wcnx- 0
A82 -105 Bbend 20
A93 21839 HfMx 10000
Difspmx 260 Hf~n 6000
Dpviwin 1000 lNCcI~n 10000

Dpvfiox 1000 PfMX 10000
Gnilmin 4000 PfMn 6000
CkO 11583 IPCcMn 2000
Ckl 11583 M~odel 32000
Ck2 -11584 Kv1 1994
Ck:. 11576 KV2 750
Vol1 9000 KV3 225
0182 9000 Kdynf 8000
0183 9000 Kdynr 8000
G184 9000 Kuff 0
81biesin 25 Kurf 0
02bieun 50 Mmfc 0
B3biesm 50 MMrc 0
R4biesm -25 Hpftc 2
Bback -50 MKv -6000
Smdd -10 Ing 155
Tbiss 0 Gfl 25000
TblasLm 175 012 25000
Tblasftm 0 013 25000
Ven 500 01 G4 25030
XreqTL -505 Gd1 15000
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TT-FINAL.DOcR/oJUN94

MIe: 10-4.PAR XreqTR -570 Gdr 5-0
Comment: Nrequ-.2000, GTenLi'R * GTenL 15000 Ftead 0
15000 GTeiiR 15000 RI~ead 0
Date: 10 Nov 93 10:13:12 lynNH 16384 OPF*t 24000

lVrrH 16384 OP~et- 24000

VALF 1000 IVrfp 18579 OP~cf 24000
Kloarl 6000 LVt-rP 14189 OPFcr 24000
Kbar2 6000 lVrfR 16384 Pkf 3

Kber3 6000 lVt-rR 16384 Xwexl 16160
Kbar4 6000 lVrfW 18579 Exfactf 13
KbarCl 6500 IVrrW 14189 X11n'f 16160
KbarCr 6500 MHKc -12000 XLimef 9920
XCpr.4l -1000 !HCc 20000 Pkr 3
XCpre4r -1000 MP~c -6000 Xmaexr 16384
xScalo 13500 IPCc 5000 Exfactr 17
XScateT 20832 MRtcC -5000 Xtimicr 16384
TmnPari 10650 IRCc 20000 XL l..t 7840

TertPar2 5717 WM~e -1000 Bdrycf 0

TenPar3 8700 IwCc 30000 Bdryef 10000
SfF 12000 M~ll 0 Bdrycr 13000
sfC 6000 MMr 0 &dryer 13000

Sfoff -67 Kwtl 0
StTor -225 Wbas 2
KTorl 0 KbIaaS 10
KTor2 0 IVrfNO 16384
KTor3 0 lVrrHO 16384
KTor4 0 lVrtPO 16384
SHiM 200 IVrrPO 16384
FScake 18459 IVrfRO 16384
PScate 12124 !VrrRO 16384
CodePl 2688 !VrfW) 16384
WROX 32000 lyrrWj 16384
KwV 0 Nt-eq -2000
WCny -2000 Pt-eq -1000
KuVth 0 Wbows 0
KuVf 0 IPKt 0
Ku~r 0 IRKt 0
Kufmx 15000 IUKt 0
Kurff~x 15000 MCnir+ 0
Ktiiy 2048 -HCnx- 0
KL~dyf 0 NCny 0
Ktiiyr 0 PCnx+ -30000
tMM 200 PCnx- -22000

ThF 40 PCny -1500
Sclost 0 RCnx-' 0
OctoseS 2000 RCnx- 0
ESFLAG 15 RCny -17000
lActAf 24395 RCYRut 16384
lActAr 24395 WCnx+ 0
AS1 200 wCnx- 0
A62 -105 Bband 20
A63 21839 O~fmx 10000
oifIp4x 260 HfMn 6000
Dpvmin 1000 IHCcI4n 10000
Dpvmax 1000 Pf~x 10000
Gn~min 4000 PfMn 6000
CkO 11583 IPCcMn 2000
Ckl 11583 K~odaL 32000
Ck2 -11584 KVl 1994
Ck3 11576 KV2 750
Gf81 9000 KV3 225
0182 9000 Kdynt 8000
G193 9000 KdyTnr 8000
G194 9000 Kuff 0
8lbiasm 25 Kurf 0
02biesm 50 l~fc 0
83biassm 50 M~rc 0
84biasm -25 Hpftc 2
Oback -50 MKv -6000
BMWd -10 Ing 155
Wals 0 Gfl 25000
TbiasLm 175 G12 25000
TbnasRm 0 Gf3 25000
KVen 5000 014 25000
XreqTL -505 Gdf 15000
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Fite: 10-5.PAR GTent 15000 Reeod 0
Copm~ent: Pirm a 5000 GTerM 15000 Rce~d 0
Date: 10 Nov 93 10:39:29 lynNH 16384 Op~ef 24000

IVrrH 1638 OP~er 24000
VALF 1000 IVrfP 18579 OpFct 24000
Kbarl 6000 IVrrP 14189 OPFcr 24000
Kbar2 6000 lVrfR 16384 Pki 3
Kber3 6000 lVrrR 16384 Xnrnxf 16160
Kbmr4 6000 lVrfw 18579 Exfoctf 13
K~barCl 6500 lVrriW 14189 Xtimci 16160
KbarCr 6500 MHKc -12000 XLimei 9920
XCpr*4( -1000 114cc 20000 Pkr 3
XCpr*4r -1000 4PKc -6000 Xmexr 16384
)(Scale 13500 IPCc 5000 Exfoctr 17
XScat*T 20832 MRW~c -5000 Xtimcr 16384
Ten~arl 10650 IRCc 20000 xl (me 7840
Ter~ar2 5717 Wc 1000 Bdrycf 0
Tw~a3 8700 Rwcc 30000 Odryof 10000
SfF 12000 iii 0 Bdrycr 13000
sfc 6000 W~r 0 Idryor 13000
Sfof1 -67 KbdLl 0
StTor -225 Wbas 2
KTorl 0 KbimsS 10
KTor2 0 IVrfHO 16384
KTor3 0 lVrrNO 16384
KTor4 0 lVrfPO 16384
Bli* 200 IVrrPO 16384
FScate 18459 lVrfRO 16384
PScale 12124 lVrrRO 16384
Cod*Pl 2688 1Vrni 16384
Wmx 32000 IVrrWO 16384
Kw~V 0 Hreq -2000
W~ny -2000 Preq -1000
Ku~th 0 Rbissm 0
KuVf 0 IPKt 0
KuVr 0 IRKt 0
Kufax 15000 IWKt 0
Kurmx 15000 Hcnx+ 0
Ktiiy 2048 I4Cnx- 0
KiAWy 0 HCny 0
Kuiiyr 0 PCnx+ -30000
Vtil 200 PCnx- -22000
ThF 40 PCny -1500
Bcloae 0 RCnx+ 0
OcloseS 2000 RCnx- 0
ESFLAG 15 RCny *17000
lActAf 24395 "~yat 16384
[ActAr 24395 WCnx+ 0
ABl 200 WCnx- 0
A82 -105 Oband 20
A83 21839 Nfmx 10000
OiIIpmx 260 HfMn 6000
Dpvvnln 1000 IHCcMn 10000
Dpvmmx 1000 Pfmx 10000
Grim I 4000 Pf~n 5000
CkO 115813 IPCc$~n 2000
Ckl 11583 KNodat 32000
Ck2 -11584 KVl 1994
Ck3 11576 KV2 750
Gill 9000 KV3 225
Gf12 9000 Kdynf 8000
G193 9000 Kdynr 8000
Gil'. 9000 Kuff 0
BIblasml 25 Kurf 0
B2biaaw 50 IImfc 0
63biaomn 50 I4Mrc 0
94biesin -25 Hpftc 2
aback -50 NWV -6000
Badd -10 Ing 155
Tbies 0 Gil 25000
.biasLm 175 M1 25000
TbiasRm 0 013 25000
KVen 5000 014 25000
XreqTL -505 Gdf 15000
XreqTR -570 Gdr 15000
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Fite: 10-6.PAR XreqTR -560 Gde- 15000

Com~ent: IPCcl~n 1000, Pf~x GT~nL 15000 Flead 0

9000 DRA date not GTw* 15000 Rcead 0

Date: 10 Noy 93 11:23:02 IVrfH 16384 OPFOI 24000
IVrrH 16384 OP~er 24000

VALF 1000 IVrfP 18579 0PFcf 22000

Kbarn 6000 IVrrP 14189 OPFcr 24000

KbenZ 6000 IVrfR 16384 Pkf 3

Kbar3 6000 RVnrR 16384 Xmaxf 16160

Kbar4 6000 IVrfW 18579 Exfoctf 13

KbarC( 6500 IVnnri 14189 Xtimcf 16160

KbarCr 6500 MH~c -12000 Xtimef 9920

XCpre41 -1000 114cc 20000 Pkr 3

Xdpre4r -1000 MPKc -6000 Xmaxr 16384

XScaie 13500 RPCc 5000 Excfoctr 17

XScsieT 20832 MR(c -5000 Xtimcr 16384

Twerlan 10650 IRCc 20000 Xtimer 7840

T*Wtar2 5717' MWKc -1000 *dnycf 0
TenPmr3 8700 IwIcc 30000 Bdrysf 10000
OFP 12000 P641 0 adryer 13000
sfc 6000 MMr 0 adryor 13000
Sfaff -67 Kwil 0
StTor -225 Wbas 2
KTori 0 KblesS 10
KTor2 0 IVrfI40 16384
KTor3 0 iVrrHO 16384
KTor4 0 IVrIPO 16384
811. 200 IVrrPO 16384
FScate 18459 IVrfRO 16384
PScate 12124 IVrrRO 16384

codePi 2688 IVrfWO 16384
wAusx 32000 IVrrWO 16384
KwV 0 Ilreq -2000
Udny -2000 Preq -1000
KuVth 0 Rblasm 0
KuVI 0 IPKt 0
KuVr 0 IRKt 0
Kufmx~ 15000 IWKt 0
Kurmx 15000 HCnx+ 0
KuNy 2048 IICnx- 0
Kt.Myf 0 MCny 0
KuNyr 0 PCnx+ -30000
Vtim 200 PCnx- -22000
ThF 40 PCny -1500
Rciose 0 RCnx+ 0
ScioseS 2000 RCnx- 0

ESFLAG 15 RCny -17000
IActAf 24395 RCytat 16384
lActAr 24395 WCru+ 0
A81 200 VCnx- 0
A82 -105 Bband 20
A93 21839 Plfmx 10000
Difep4x 260 HfMn 6000
Dpvmn~f 1000 IKCc~n 10000
Dpvvnax 1000 Pfmx 9000
Grmiln 4000 PfMn 5000

- CkO 11583 IPCc$4n 1000
Ckl 11553 KNodat 32000
Ck2 -11584 KV1 1994
CU3 11576 KV2 750
GfuI 9000 KV3 225
GfS2 9000 Kdynf 8000
6183 9000 Kdynr 8000
00c~4 9000 Kuff 0
elbiasmi 25 Kurf 0
B2biasm 50 P641c 0
M~issmr s0 NMrc 0
B4biasrn -25 IHpftc 2
Bbsck -50 PKKv -6000
sadd -10 Ing 155
Tblas 0 Gfl 25000
TbiasLm 175 W1 25000
Tbi**Rm 0 G13 25000
(Ten 5000 G1`4 25000
XreqTL -525 Gdf 15000
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