This section is intended to familiarize you witke tharious electronic chart forms and setup
screens used with the Viper 4040. First by lookahgach of the chart forms found in both
the main and tail rotor sections, then by usingéhfierms to create an actual setup.
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Just as in the case with polar balance chartss #rertwo types of analyzer chart “forms”
used with the 4040 Viper, and one tracking inflleesetup screen. The chart forms are also
categorized as either “Regular” or “Irregular”. Téaection of setup type is made within the
chart form itself by using either the [ or [U ] keys to toggle between “Regular” and
“Irregular” in the “Chart Type” field, then presgjrthe [ ] key to move to the next field. The
remaining fields in the screen will automaticalhhaoge if necessary. The tracking influence
setup screen is separate from the chart forms llowisaentry of the amount of adjustment

required to move the blade a specified distance.pragraphs below describe these forms
in detail.

A “Regular” chart is one that has all weight pasig spaced equally around the chart, all
adjustments are of the same type, and all adjustnoanry the same ICF. The next
paragraphs detail the process for defining bottaemotor and tail rotor “Regular” chart
setup. There are slight differences between thefuvwetions that will be noted in the text.



The main rotor balance chart shown to
the right depicts three weight positions,
Red, Yellow, and Blue. The move line
for each position has been indicated
with an arrow, the type of adjustment
given below the chart is “Plates”. The
ICF is approximately 8 plates per 1.0
IPS. This chart meets all criteria to
place it in the “Regular” chart type
category; all weight positions have the -
same ICF and type of adjustment, and
all move lines are equally spaced
around the chart. Using this chart,
follow the example below to properly
define a “Regular” main rotor chart
setup in the analyzer.
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Main Rotor Chart Setup
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B

BldsPos: in CH or CCH order

+Ad.J = WtAdd/SwFudsEBlUpsTabllp

Help ]

Name: The name of the chart will be automatically insdrfrom the “Main Rotor Condition
Setup” screen and is not editable.

Chart Type:Using the [ ] or [U ] key, select the chart type. For this example ctiert type
is “Regular”.

Sweep OnlyThis field is used when defining a chart thatizeis blade sweepnly as a
means of adjustment. If the chart you are definisgs only sweep moves, select “YES
using either the(J Jor [ ] keys. Otherwise, leave this field set to “NO”.

No Adjustment Bld/Pos.This field is used to designate a main rotor biasla “no
adjustment blade”. This feature is used when tB&@uggests that no adjustments be



applied to a particular blade during a track anldtize job. An optimized solution is
provided by the analyzer that requires no adjustenenthe designated “No Adjustment
Blade”.

Max ICF Update: This field is used to limit the learning abilitgrfmove-line length. The
example above uses 100%. With 100% selected ang that exceeds 100% of the

expected length for a given adjustment will be igwioby the analyzer for ICF (Influence
Coefficient) updates. Using the keypad, enter trwrdd parameter to be placed in the setup.

R(°) (Rotation in Degrees)This field is used to limit the learning abilitgrfmove-line
direction. The example uses #5 degrees. With +/- 45 degrees selected, any rinoe that
falls outside of the expected vector for a givejustthent will be ignored by the analyzer and
will not update the ICF. Using the keypad, enterdisired parameter to be placed in the
setup.

Adj. Unit: Using the keypad, enter a three-letter desigrfatdhe type of adjustment utilized
by the chart. In this case, “PLT” has been entévaepresenplates The designator used in
this screen will also be used when the analyzemneeends a solution.

Adj. / IPS: Using the keypad, enter the influence from thetcAdis is the amount of
adjustment required to reduce a one IPS (Inch-Beo&l) vibration. The ICF for this
example is approximately 8 plates per 1.0 IPSefloee, 8 has been entered in to the “Adj
IPS” field.

Bld/Pos and MoveLineThe lower portion of the screen provides fieldsdntry of the blade
position names and Move Line clock angles. Becthisds a “Regular” chart setup, you
need only enter the move lines for the first twade positions; the analyzer will determine
the remaining angles.

Starting with any of the blade positions listedtloa chart; enter a name of up to six |
characters in the first field as shown.

Press the [] key and move one field to the right, now enter émgle (in hours) of the
move line for this position. If the move line comgan angle in minutes, press thé [
key and move to the next field to enter the minutes

Repeat the name and move line process for the ddidade position, then enter the
remaining blade position names and this chartmsptete.

NOTE
Blade position names must be entered sequentially i n either clockwise or counter
clockwise order. It does not matter what direction is chosen.

Any polar chart that does not fit the “Regular’emry must use the “Irregular” chart form.
The next paragraphs detail the setup for both mwdor and tail rotor “Irregular” chart
setups.
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The main rotor balance chart shown to the right L \ e
presents two different types of adjustments: the ’&ﬁ:;\ /\ ;‘:
addition of weight to target or blank, and ;1N ﬁ \\ /\ 3
sweeping either the target or blank blade aft. T
The ICF is different for each set of adjustments, ﬂ‘ V\R \ M

220 grams of weight per 1.0 IPS and 2 points of Mﬁ(ﬁ/ﬁ/i“\:%%&\\ \ H“ e
aft sweep per 1.0 IPS. The move lines for these | |
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adjustments are equally spaced, however since’ | i1 \ e
the ICF and adjustment types are different, this | i 573 S

chart must use the “Irregular” chart form. Using \\\XW
this chart, follow the examples below to

¥'\\ \\&;>ﬁ;ii¥/ﬁk/ igfi%// \ \
properly define an “Irregular” main rotor chart ‘ -
setup in the analyzer. \ AW
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Name: The name of the chart will be automatically insdrfrom the “Main Rotor Condition
Setup” screen and is not editable.

Chart Type:Press either the [] or [U ] keys to select the chart type. For this examgiégct
“Irregular”.

Sweep OnlyThis field is used when defining a chart that npovates sweeping of the blades
as theonly means of adjustment. If the chart you are definisgs only sweep moves, select
“YES” using either the [ ] or [U ] keys. Otherwise, leave this field set to “NO”.

No Adjustment Bld/Pos.This field is used to select one of the main riades where the
OEM suggests that no adjustments be used. An g@thsolution is provided by the
analyzer that requires no adjustments to the datgdr'No Adjustment Blade”.



Max ICF Update: This field is used to restrict the learning ciidefior move-line length. The
example uses 100%. With 100% selected, any maoeeoler 100% of the expected length
for a given adjustment, and the analyzer will nodate the ICF. Using the keypad, enter the
desired parameter to be placed in the setup.

R(9 (Rotation): This field is used to restrict the learning ciig€ior move line direction. The
example uses +/- 45 degrees. With +/- 45 degmdested, any move line that falls outside
of the expected vector for a given adjustment,thecanalyzer will not update the ICF. Using
the keypad, enter the desired parameter to begladbe setup.

BLD/Pos, UNIT, ADJ, IPS, and MoveLn:

Starting with any of the correction points on thart, enter up to six characters for the
blade position name in the first field. This exdenwill use positions “TARGET”, “T
AFT”, “BLANK”, and “B AFT".

Press the [] key and move to the “Unit” field, enter a thrdeacacter abbreviation for the
type of correction this position uses. This exanwill use the abbreviations “GMS” to
represent grams and “PTS” to represent points ekpw

Press the [] key and move to the next field. Enter the adj@sttramount portion of the
ICF in the “Adj” field. The two amounts of adjusémt in our example are “200.00”
grams and “2” points of sweep.

Press the [] key and enter the amplitude reference for thewarhof adjustment just
entered. For this example, the ICF for weight i@ 82am per 1.0 IPS, the ICF for sweep
is 2 points per 1.0 IPS, and therefore 1.0 is entér this field.

Press the [] key to move to the “MoveLn” field and enter theak angle move line for
this point. For the “Add to TARGET” move line, theur angle is 2, and the minute
angle is 30. Perform this for each adjustment pshiotvn on the chart and the setup is
complete. The move line for the T AFT positiorlllwe 5:30. The move line for the
BLANK position will be 8:30. B AFT will have the ave line at 11:30.

NOTE

Blade position names must be entered sequentially i n either clockwise or counter
clockwise order. It does not matter what direction is chosen.
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The tracking influence setup screen is used taddfie type and number of adjustment units
used to move a blade 1.0 unit of measure at thditbom listed.

Conditions: The condition name will be automatically entered annot editable.

Adjustment NameUsing the keypad, enter a three-character idenfdiethe adjustment
type. Example = PCL (Pitch Change Link), SWP (SWefGT (Weight), and TAB (Tab).

Unit: Using the keypad, enter a three-character idenfiéir the unit of adjustment type.
Example = FLT (Flat), PTS (Points), GMS (Grams) @@egrees), and THO
(Thousandths).

Adjustments / in (mm)Enter the number of adjustment units to move taddll.0 unit of
measure. This will either be requested in AdjfiAdj/mm depending on the measurement
units selected in the initial setup screen. Is thiample, it will take an adjustment of 6 flats
to move the blade tip one inch in ground or howsrditions.

Max ICF Update: This field is used to restrict the learning ciigefor track adjustments. The
example uses 50%. With 50% selected, any moveowent50% of the expected result for a
given adjustment, and the analyzer will not updiaéelCF. Using the keypad, enter the
desired parameter to be placed in the setup.

No Adjustment Bld/Pos.This field is used to designate a main rotor biasla “no
adjustment blade.” This feature is used when tB&M@uggests that no adjustments be
applied to a particular blade during a track anldtize job. An optimized solution is
provided by the analyzer that requires no adjustenenthe designated “No Adjustment
Blade”.

Tracking Planes:This field is used to designate the number of ggan which the main rotor
blades fly. If all blades fly in the same planelest <1>. If there are two distinct planes for
the blade path select <2>.



Offset: This field will only appear after “Tracking Plariezbove is set to 2 and the field is
exited. This field is used to define the optimuistahce between multiple blade planes. The
analyzer will use this distance to properly positibe groups of blades.

Blades: The blade names will default to those defined jongsly in the setup. If a change is
required, change the blade name to reflect theebladpassing order staring with the blade
that is over the nose when the tach and interrigptenligned. This will be the name used in
the track display and when viewing available adnestts.

Plane: This field will only appear after “Tracking Plariegbove is set to 2 and the field is
exited. This field is used to identify how thed#s will be grouped. Blades flying in the
same plane require identical “Plane” entries.

Press [ENTER] to save the setup.
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This section covers the complete setup procedsid®40 Viper for the main rotor balance
functions.

The following paragraphs illustrate each of theesos necessary to define and store an
enhanced main rotor setup.
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The first screen to complete is the “Main Rotorupébanner screen. As shown in the
example below, some fields in this screen haveultefalues that appear automatically. You
can use this information if appropriate or inputiyown specific setup information using the



keypad. (Refer to Chapter 3, “Using the Model 404ter” if you are unfamiliar with using
the keypad.) Follow the directions below to complie “Main Rotor Setup” screen.

1. Inthe "Namé field, enter a name for the setup using the kelypahe field will accept up
to 20 alphanumeric characters.

CAUTION
Sensors connected to Channel A, Channel B, Channel C and Channel D must be of the
same type. Using different sensors during the same job will cause erroneous readings

and problems achieving good balance results.

Use the [] key to move to theVertical Chari (Channel) field. Use the [] key to “toggle”
between the selections in this field, either “AB™ "C”, "D", “A+B”, or “None”. The value
selected for this field determines which analyzearmel will be used to measure and display
the vertical vibration.

2. Use the [] key to move to thel‘ateral Chari field. Use the [ ] key to “toggle”
between the selections in this field, either “AB”; “C”, “D”, “A-B”, or “None.” The
value selected for this field determines which gred channel will be used to measure
and display the lateral vibration.

3. Move to the Sensot field using the [ ] key. Use the [ ] key to toggle between the
options and select a sensor. If the sensor yousing does not appear as an optional
selection, you must input a new sensor setup @nalyzer's memory. (See Chapter 18
of the Model 4040 Analyzer User Manual, Sectioledit'Setup Sensors” for instructions
on how to perform this function.)

4. Move to the Tach Typéfield by pressing the [] key. The selection in the “Tach Type”
field identifies which tachometer sensor you aiegias a once-per-revolution source.
For main rotors, this will most often be “Mag (HilJse the [ ] key to make the
selection. The choices are “Mag (Hi)", “Monopol&Tach Gen”, “Dbl Intr”, “Optical”,
and “Mag (Lo)".

5. Press the [] key to move to theTach Chaiifield. Use the [ ] key to select and
identify which analyzer tachometer input port yoa asing to acquire tachometer data.
Available channels are 1, 2, 3, or 4.

6. Press the [] key to move to theNumber of Weight Positiohfield. Using the [ ] key,
select the total number of lateral balance weiglsitipns as determined from the lateral
balance chart. The maximum number of positions leduia

7. Move to the Blades field pressing the [] key. Using the [ ] key, select the number of
blades of the main rotor system you are balancirffge maximum number of blades
equals 6.

8. Use the [] key to move to theRelative t8 field. This selection will determine the
reference blade for tracking displays. Selectiny & will present rotor blade positions
relative to the average of all blades. Selectisgexific blade number will present all
other blade positions relative to the blade nunseércted. (For more information on
tracking, refer to Chapter 16 of the Model 4040 mer User Manual.)



9. Move to the RPM' field using [ ] key. Using the keypad, enter the approximate |
maximum expected RPM of the rotor system.

10. Press the [] key and move to theTtk Units'. Use the [ ] key to select the desired unit|
of measure to be used by the analyzer when preganéicking data. Selectable options
are either inches or millimeters. (For more infotimaon tracking, refer to Chapter 16 of
the Model 4040 Analyzer User Manual.)

11. Using the [ ] key, move to the first field in the grouping aZ6nditions. The fields
allow you to define up to six different conditiomsder which to measure and store data.
Each condition name may be a maximum of six chara¢ébng and should represent a
flight regime at which you wish to record data.deity to the right of each condition
name box is a toggle selection for the type of measent desired for that specific
condition. In each of the measurement type fialds, the [ ] key to select from the
following:

“Both” = measurement and storage of both vibratind track for the listed condition
“Vib” = measurement and storage of vibration ofullythe listed condition
“Trk” = measurement and storage of track onlytfar listed condition

When all conditions and measurement types desaed been input to your satisfaction,
press [ENTER] to continue.

Model 4848 VIPER Analyzer
Tracking Setup

The “Tracking Setup” screen appears. The purpbfesscreen is to allow the user to input
the diameter of the rotor being balanced. Thisrmétion will be required to obtain accurate
lead/lag measurements.

1. Inthe ‘Rotor Diametet block, use the keypad to enter a number betweamd1999999
to include a decimal point.



2. Press the [] key to proceed to the unit label field. Thighe unit of measure used to
identify the diameter described in the above blotke available choices are: “ft”, “in”,
“‘mm”, or “m”. Use the [ ] key to select the appropriate unit.

3. Use the [] key to move to thel®ead/Lag Unit8block. This will define the units that
the lead/lag measurements are displayed in. Adlailehoices are “in” and “mm”. Use

the [ ] key to select the appropriate unit.
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Enter ID, or @ if wno adjustment.
Different charts use different IDs.

The “Main Rotor Conds. Setup” screen appears. Tinpgse of this screen is to allow the
user to enter an “ID” number for each polar chatracking influence to be used by the
analyzer when determining if a solution is required

To the left of the screen is a column of fieldstaiming the conditions as entered in the
main rotor setup screen. The names are automgteraikred and are non-editable.

To the right of each condition name is a chart “figld for each measurement type. If a
“0” is entered in an “ID” field, the measurementaibed will be for reference only and
will not be used as a basis for correction. If enbar is entered in an “ID” field, the setup
will require an electronic chart be defined and vébult in corrections being given for
that measurement vs. condition. If the same “IDihiver is given to more than one
condition for thesame measurement typethe data for each of the conditions will be
averaged together and a solution presented favbeage. Different adjustment types
(for example, PCL and TAB) for the same measurernyge (i.e. vertical vibration),
would require different “ID” numbers for the condits applicable to each adjustment

type.

The “Limit” fields allow input of a maximum acceftia vibe (for vertical and lateral
measurements) and maximum acceptable total trditK\wspen using a tracking
influence vs. blade position for corrections). Siyrgnter the value you wish to use. If
the measurements recorded during a job are abmveatue, the analyzer will present
corrections, if the measurements are below, thiyzerawill not give an adjustment.



Looking at the example main rotor conditions setcqgen above, three charts will be used,
two vertical and one lateral. One tracking influeniefinition will also need to be created.
The first chart is for vertical measurements atdnanly. The second chart is for the
averaged vertical measurements from both FLT 80Faid120. The last chart is for the
average lateral measurement from both Ground anedrhe tracking influence will use
track readings from Hover measurements. No otlesurements will be used to produce
corrections for this setup. Both vertical and laketbrations must be 0.20 IPS or greater for
the analyzer to present solutions. Track splitstrbe 0.25 inches or greater for the analyzer
to present a solution.

For more “Main Rotor Conditions Setup” screen exsypsee paragraphs 5.2.1.3.1, and
5.2.1.3.2.

When you have completed the conditions setup scpgeas [ENTER] to accept and
continue. Proceed to paragraph 5.2.1.4. for thé mein rotor setup screen.
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Enter ID, or B8 if no adijustment.
Di¥fferent charts wse different IDs.

In the example main rotor condition setup screaveaponly one vertical chart ID, one

lateral chart ID, and one tracking adjustment IDehbeen entered. Based on the ID numbers
entered, all of the vertical measurements for Holvefl 80, and FLT 120 will be averaged
and the solution based on this average. The lateakurement for both Ground and Hover
will also be averaged, with the lateral solutiosdxaon this average. Finally, a tracking
adjustment based on the recorded track split ogrivend will be presented. This type of
setup would be used with a ship that requiresamibange link adjustment on ground based
on visual track and a trim tab adjustment basetherwertical vibration in flight.
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Enter ID, or @ if wno adjustment.
Different charts uwuse different IDs.

The last example shows one lateral chart and task tadjustment ID entries. The lateral
measurements for both Ground and Hover will beayed, with the solution based on this
average. The recorded track split for Ground andadwill be averaged with one solution
based on this average. The recorded track splklfdr80 and FLT 120 will also be averaged
with a second solution based on this average.i$taa example of a setup for use on an
aircraft that requires pitch change link adjustnfenground and hover visual track, then trim

tab adjustment based on visual track in forwaghtfli
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Hodel 4848 VIPER Analyzer

MAR Adjd Syumbol & Soln Logic

Adjustment Positive Value Meaning
Height: {ADL”
Sweep
Blade: { |
TAB: §

Soln:

The “M/R Adjustment Symbol Setup” screen appearshasvn. This screen is used to
establish the direction of move for a positive atfjuent as determined by the charts. For
example, if the selection of “Sweep (AFT)” is madden the analyzer gives an adjustment
for blade sweep to move a blade “4 flats”, the alctnovement of the blade is 4 flats aft. A



movement of this same blade forward would be atiageove (-4.0 flats). Look at the
polar charts you are using to determine the prindagction of move according to the chart.

Usethe or keys to selectthe fieldand tHé Jor[  key to select the option for each
of the movement types.

Weight: Weight adjustments should always be enteredeaadtition of weight.

Sweep:Select “FWD” or “AFT” for the direction of blade amement if adjusting lateral
balance using sweep in accordance with a polat.dhéne aircraft does not utilize blade
sweep for lateral balance, this field is not apilie.

Blade: Select “UP” or “DOWN?” for the direction of bladeavement if adjusting pitch
change links in accordance with a polar chart.

Tab: Select “UP” or “DOWN?” for the direction of bladeawement if adjusting trim tabs
in accordance with a polar chart.

Soln: The two solution options are “Max” and “All”. Wheolving for “Max”, the
analyzer will present the solution for the highabtation reading attained for the vertical
and lateral sensors. When solving for “All”, thearzer will present all of the available
solutions for vertical, lateral and track readings.

When completed, press [ENTER].

The final step in the setup process is to defireethctronic chart forms as described in
section 5.1, Analyzer Chart Forms. Vertical cham@l be defined first, followed by the
lateral chart(s), then any track adjustment infagsrequired. When all charts have been
completed, press [ENTER] to save the setup andrréduthe “Main Rotor Manage Setups”
menu. Follow paragraphs 5.2.1.6 through 5.2.1 & Aftomplete example of a typical mairi
rotor setup.

( )*
This setup example is applicable to a helicoptpe tat utilizes pitch change link
adjustments to correct for vertical vibration ihaver, weight and blade sweep adjustments

for lateral vibration in a hover, and blade trirb &djustments for vertical vibrations in
forward flight regimes. The polar charts used fas €xample are illustrated below.
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Use PCL for vertical in hover
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Rotor diameter: 37.0 Feet. Lead/lag units are ne@tches.

Rotor speed: 385 RPM/
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The name of the setup has been labeled as “EXAMPLE
Vertical vibration will be measured on channel “A”.

Lateral vibration will be measured on channel “B”.

The type of vibration sensor chosen for this sédupe “991D-1".
The type of tachometer source for this setup isheg(Hi)".

The tachometer channel for this setup is chanriel “1

Looking at the lateral balance chart presentecimagraph 5.2.1.6, four weight positiong
have been identified, Target — Blank sweep andétardglank weight.

The main rotor is a two bladed system.

Tracking will be displayed relative to blade numbiEt,
Rotor speed is 385 RPM.

Track measurements will be displayed in “inches”.

Four conditions have been entered for this job, GERID”, “HOVER”, “FLT80", and
“FLT120". Both track and vibration will be measuradd recorded for this setup.

Press [ENTER] to proceed to the next screen.



Model 4848 VIPER Analyzer
Tracking Setup

1. Enter “37.00" in the first block using the keypad.
2. Select “ft” for units of rotor diameter.
3. Select “in” for the display units of lead/lag data.

Model 4848 VIPER Analyzer
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Enter ID, or @ if wno adjustment.
Different charts uwuse different IDs.

Use the sample polar charts in section 5.2.1.8hdrfMain Rotor Conditions Setup” screen
above, two vertical charts and one lateral charetmeen identified. The first vertical chart,
ID number “1”, will be used for a vertical measuehin hover only, while the second
vertical chart, ID number “2”, is for the averagertical measurement of both “FLT 80” and
“FLT120". One lateral chart has been identified thoe lateral measurement in “Hover” only.
The vibration limit for both the vertical and laasémeasurements has been set at 0.20 IPS.



This main rotor setup will not use the trackingoimhation measured by the analyzer for any
corrections; it will be for user reference only.

When completed, press [ENTER] to continue.
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In the “Main Rotor Adjustment Symbol and Solutioadic” setup screen above, the positive
numeric value in a solution screen has been idedtés the addition of weight, sweeping a
blade aft, moving a blade upwards using eithehpittange links or tabs. The solution logic
has been set to “MAX” and will present the solutietated to the highest vibration reading$
attained for the vertical and lateral sensors.

Press [ENTER] to continue.
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The “Vertical: HOVER” chart setup screen appeas .fiuse the vertical vibration chart in
paragraph 5.2.1.6, to complete the steps belovwpeygkrly define this chart.

1. The name of the chart, “Vert: HOVER”, has been matically entered from the “Main
Rotor Conditions Setup” screen and is non-editable.

The chart type is “Regular”.

This chart uses no sweep adjustments, and is therlefft as “No”.

No Adjustment Blade/Pos. is left as “None”.

Max ICF Update is “50"%.

Rotation is “45” degrees.

N o g~ w DN

The type of adjustment applied in accordance wiih ¢hart is pitch change link in flats;
therefore “FLT” has been entered.

8. The influence co-efficient for the pitch changekéins “5.0” flats per 1.0 IPS vibration.
9. The Bld/Pos names entered from the chart are “TARGHd “BLANK”.

10. The “MovelLine” for moving the “TARGET” blade up 142:45".

11. The “MoveLine” for moving the “BLANK” blade up is6:45".

When completed, press [ENTER] to continued.
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The “Vertical: FLT 80 — FLT120” chart setup scresgpears next. Use the vertical vibration
chart in paragraph 5.2.1.6, to complete the stefzsaband properly define this chart.

1. The name of the chart, “Vert: FLT 80 — FLT120", teeen automatically entered from
the “Main Rotor Conditions Setup” screen and is-editable.

The chart type is “Regular”.

This chart uses no sweep adjustments, and is therlefft as “No”.
No Adjustment Blade/Pos. is left as “None”.

Max ICF Update is “50"%.

Rotation is “45” degrees.

N o g~ w DN

The type of adjustment applied in accordance wiith ¢hart is trim tab in degrees;
therefore “DEG” has been entered.

8. The influence co-efficient for trim tab adjustmént10.0” degrees per 1.0 IPS
vibration.

9. The Bld/Pos names entered from the chart are “TARGIAd “BLANK”.
10. The “MoveLine” for moving the “TARGET” blade up 142:45".

11. The “MovelLine” for moving the “BLANK” blade up is6:45".

When completed, press [ENTER] to continued.
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Main Rotor Chart Setup

Name Lat Huver
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Max ICF Update: GEf ] R{2>:
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+Ad.J = WtAdd SwAftA BlUp-Tabllp
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The last chart defined will be “Lateral: HOVER”. &the lateral vibration chart in paragraph
5.2.1.6, to complete the steps below and propefdiynd this chart.

1.

N o g &

10.

The name has been automatically entered as “LaV/ERD from the “Main Rotor
Conditions Setup” screen and is non-editable.

The type of chart is “Irregular”.

Although this chart does utilize a sweep adjustnfienbalancing, it is not thenly type
of adjustment used and therefore requires thiy ¢ntoe left set as “No”.

No Adjustment Blade/Pos. is left as “None”.
Max ICF Update is “50"%.
Rotation is “45” degrees.

The first Bld/Pos name entered is “TARGET”, utitigian adjustment unit of “GMS”
weight. The influence co-efficient for this poist‘200.00” grams adjustment per “1.0”
IPS vibration. The Move line for this position i8:30".

The second Bld/Pos name entered is “T AFT”, utilizan adjustment unit of “PTS”. The
influence co-efficient for this point is “2.00” pus adjustment per “1.0” IPS vibration.
The Move line for this position is “11:30".

The third Bld/Pos name entered is “BLANK?”, utiligiran adjustment unit of “GMS”
weight. The influence co-efficient for this poist‘200.00” grams adjustment per “1.0”
IPS vibration. The Move line for this position i2:30".

The last Bld/Pos name entered is “B AFT”, utiliziaig adjustment unit of “PTS”. The
influence co-efficient for this point is “2.00” pus adjustment per “1.0” IPS vibration.
The Move line for this position is “5:30".

When completed, press [ENTER] to save and exitsbigp.



The following paragraphs present the main rotarktiend balance process and its associat
screens and are intended to familiarize the ustbrtivé data acquisition and correction

Model 4848 YIPER Analyzer

Main Menu — Database Z4.6¥X Full

Propeller Balance

Main Rotor Track & Balance
Tail Rotor Balance
Vibration Spectrum Survey
Fan/'Turbine Balance

Fan EBlade Optimizer

Overall Vibration Survey
Transient WYibration Survey
TFE7"321 Performance — EHMS
Monitor Spectrum

Monitor Magnitwude and Clock
Monitor Magnituwude and Phase
Monitor Overall

Check Track

Test Tach Power

Transfer Data with PC wia R5-Z32
Miscellaneous Items

capabilities of the 4040 Viper.
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Prior to starting a new main rotor track and baggjob, you must first select the “Main Rotor

Track & Balance” option from the main menu. Do thyshighlighting the “Main Rotor
Track & Balance” option from the “Main Menu” screasing the [] key and pressing

[ENTER].
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Model 4848 VIPER Analyzer

Main Rotor Track & Balance
Start Job
Resume Job
Manage Jobs
Manage Setups

Selecting “Start Job” from the “Main Rotor TrackBalance” banner screen allows you to
begin a main rotor balance job. When you selestdption, one of three screens will appear
next depending on whether you are using the maan fonction for the first time, have
previously defined main rotor setups, or have @iptesly started job stored in the analyzer.

If you are using the analyzer for the first tintiee “Main Rotor Setup” banner screen will
appear allowing you to define a new main rotor gétuuse. Refer to paragraph 5.2.1
“Main Rotor Setup” for detailed instructions on ithrig a setup.

If you have previously saved setups stored in tiadyaer's memorya screen displaying
the list of setups will be displayed. You can tkefect a setup from this list to use for the
job. Proceed to paragraph 5.3.2 “Setup List”

If another job was already in progress but not ctetgd the “Incomplete Job” banner
screen will be displayed and the analyzer will prég message prompting you to verify
that you wish to finish the incomplete job or beginew job. The screen will display the
message; “The last job performed is incomplete.y@owant to RESUME work on it?”
If you wish to return to the unfinished job, préiss [F1] “Yes” key and you will be
returned to the point where the in-progress job stagped and allowed to complete it. If
you wish to continue with starting a new job, prées[F5] “No” key, and the screen will
then display the “Setup List”. Proceed to paragraya2.



Select

Setup List

1) BRAMD Z HELICOPTER
Z) ERAND ¥ HELICOFTER
3) BRAND X HEL ICOFTER

Hew [ Copy ]

The setup list presents the stored main rotor setupnalyzer memory. Select the setup you
wish to use by highlighting the name of the setsipgithe [ ] key and pressing [ENTER]. If
the setup you need is not present, press the [fl@y" key to proceed to the “Main Rotor
Setup” screen to define a new setup. The [F4] keyle used to copy an existing setup and
rename or change parameters.

- %
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Job Identification

Hame I (CUSTOMER MNAME

A/C Total Time:

Press ENTER to continue

Hames | [

The “Job Identification” banner screen appears a#atving entry of the customer name,
ACFT registration, and total time. This informatisnoptional, but it is suggested that at least
a customer name be entered, as it will aid in ifigng the job for future use.



If the analyzer has been used previously, a lisusfomer names will have been stored and
are accessed by pressing the [F1] “Names” key.menean then be selected from this list for
use with this job.

When finished, press [ENTER].

The “Tracking Selections” screen is displayed,wily you to choose a tracking device for
use with the job. This screen will always be présegmt the start of a new job to allow
selection of a tracking device or when resumingbatp ensure the device has not been
changed.

The tracking device field is a toggle selectiorehier “Tracker” or “Strobe.” Use the
[  or[U keys to select the tracking device being used.

If you select “Tracker,” press the][key and move to the lower portion of the screemput
the following:

Using the keypad, enter the number of revolutiamsvhich you will acquire track data.
The minimum entry is 20 and the maximum is 99, haweit is highly suggested that
you use no less than 50 for the number of rotatiomseasure track. This will result in
greater accuracy from the tracker.

Using the keypad, enter the distance, in inchesy the tracker’s location (usually the
cockpit) to the blade tips at 12:00 with the intgter over the magnetic pickup, or
reflective tape in front of the Phototach.

See the Model 540 Optical Tracker User Manual, Doent Number 540-OM-01, for a
detailed description of the optical tracker’'s opiera

When finished, press [ENTER].



The “Connect Sensors” banner screen will be digglayext. Messages that appear on this
screen prompt you to perform the physical instalfand connection of the tachometer and
vibration sensors to the input channels you spetifi the applicable setup.

You must use the vibration sensor installation tiocs as specified by the applicable
polar charts. The orientation of the sensor istkethe accuracy of the chart, if the sensor
is installed in a direction other than that specifithe phase (clock) angles will be
incorrect and solutions will not be accurate.

If you are using a magnetic pickup for the speetsse install and set the gap as directed
in the applicable maintenance manual or polar chart

It is permitted to use the Phototach for the matorrone per revolution source. If using a
Phototach as the tachometer, refer to paragraph.5.Dptical Tachometer Setup”. |

Also at this time, install any ship’s power andbe cables as needed.

When completed, press [ENTER].

o |
To install the optical tachometer, do the following

If not specifically provided by an ACES Systems Agpgition Note or manufacture’s
directions, locate a position that allows the Ptaatb to be installed not more than 18
inches away or closer than 4 inches from a rotatiagn rotor component. This |
component will be used to install the reflectiveedo serve as the once-per-revolution
tachometer source for the analyzer. Connect arné tbhe tachometer cable from the
Phototach to the analyzer.



NOTE
If possible, the location of the Phototach should a llow for the reflective tape to trigger
it when the main rotor is in the reference position as specified by the balance chart.
This will provide a direct correlation of the clock angles produced by the analyzer and
the charts. If this is not possible, the clock posi tions on the chart will have to be
rotated based on the vibration results from the fir st applied correction.

While still in the “Connect Sensors” banner screemessage is presented near the
bottom that reads “Tach Power is Off”. The Blockedily below this statement and
corresponding to the [F1] key, is labeled “Tach PWressing the [F1] “Tach Pwr” key
will power the Tach. Turning the tachometer poaeiis not required to start the balance
job; this step is only accomplished to verify tlieger operation of the Phototach.

Rotate the main rotor until the target object igra¢d with the Phototach. Clean this area
thoroughly to insure adhesion of the tape.

Cut a strip reflective tape (3M Tape, Model 76 1@ximately 1.5 to 2 inches long.
With the tape backing still in place, hold the tap@osition on the target object, then
verify the red LED “Gate Light” indicator light athe back end of the Phototach is
illuminated. This indicates the position of thedagp correct.

Remove the tape backing and attach reflective aagieat location. Be sure to smooth out
any wrinkles or bubbles in the tape. Insure theesdge smoothed and attached.

Once the above steps are completed and good “Gglt€ kignal is present, press [ENTER]
to proceed with the job.

The analyzer will now direct the user to “Perfor@P check and start aircraft per flight
manual”, refer to the aircraft’s flight manual falt aircraft starting and operational
instructions. This screen allows you to view therent main rotor RPM. When the aircraft
has been started and RPM is stable, press [ENT&EEgrtinue.



The [F2] “Swap Job” key allows you to return to lain Menu without rebooting the
analyzer. This allows you to quickly and easilytstvbetween various jobs.

The “Select Condition” screen appears listing theditions that were defined in the setup;
each preceded by a set of brackets. To measunedition, highlight it using the || key and
press [ENTER]. If a condition has already beensuszd, an “X” will be inserted between
the brackets. You may re-measure a conditiongfrdd, however all data previously
measured for that condition will be over-writterdasubsequently lost.

When all desired conditions have been measuredsipiethe [F1] “End Run” key will
terminate the current run and direct you to shwirdthe aircraft. Go to paragraph 5.3.1p.

If during the current run, the [F2] “Adjust” key bames visible, the analyzer has collected
enough information to present a solution. The smhupresented will depend on the
conditions measured and the charts defined indhgsFor example, in our sample setup
paragraph 5.2.1.6.3, we defined only two chartsuf@ with the aircraft in a hover:

Vertical balance and Lateral balance. In the exarapteen above, only hover
measurements have been acquired. Therefore thesolofijons the analyzer could
present would have to be for either vertical badamiclateral balance.

The process for measuring and recording trackidatavered in the measurement
screens. However, if you wish to check the traglasurement without recording, you |
may press the [F5] “Chk Track” key. This will bring the tracking screens and allow
acquisition of a track measurement with storage To measure and record tracking, it
must be done from the “Review Data” screen as shovparagraph 5.3.9.

When all desired conditions have been measuresds pine [F1] key to end the current run.



Upon selecting to acquire a measurement, the datasation screen appears. The screen
banner will contain the run number as well as thed@dion being measured. Within the
screen, the analyzer will present the “Current” alekrage” RPM, IPS level, and Phase
(Clock) angle readings. The averaged measuremdriieviised when calculating solutions.
There is also an error value indication associefigitl the averaged measurement.

NOTE
The error value will typically lower rapidly when t he amplitude of vibration is high.
When the amplitude reaches a lower level (Approx. < 0.05 IPS) the error value may
remain high. This is a normal response and isnot ¢  ause for alarm.

Press the [F1] “Reset” key to restart the measunéned averaging process at any time.
This may be performed as a means of validatingjtiadity of a measurement. If, after
the reset key is pressed, the average measureoesnhdt return to approximately the
same value shown before, the quality of the measemé may be questionable. If this
occurs, repeat the averaging process and try iih aggil the measurement values are
similar both before and after resetting.

When the error reaches its lowest level, press [ER[Tto stop the acquisition process.



The “Review Data” screen will now appear presentirgvibration data for the current run
and condition.

This screen also offers a chance to retake theursragnt by pressing the [F1] “Retake”
key. Pressing this key returns you to the dataiaitepn screen, paragraph 5.3.8.

If you wish to measure and record track for this and condition, press the [F5] “Track”
key. Proceed to paragraph 5.3.9.1.

When you have finished reviewing the data, pre$$IER] to return to the “Select
Conditions” screen in order to acquire more measargs or to end the run. See paragraph
5.3.7 “Select Aircraft Condition”.




If you select [F5] to measure track, a screen apjpear prompting you to “Aim and Fire
Tracker”. At this point, the tracker is energizelaeady to use. Verify the presence of a
solid amber light at the bottom of the LED aiminghts. If present, raise the tracker into the
rotor disk and align until the green LED’s illumieaPress and release the trigger once while
holding the tracker with the green LED’s illumindt& he amber LED should now pulsate.
When the amber LED is completely extinguished theker has measured the desired
number of revolutions as entered at the startefdh.

A screen will appear presenting the track datagaquired. This data will be shown in both
graphical and numerical format. The sample dataelams taken relative to blade one, the
“TARGET” blade. You can see that the TARGET blasishown lagging 0.04 inches and the
BLANK blade is shown leading 0.04 inches. You wititice that the track of the TARGET



blade zero and the BLANK blade is shown to be @éBes high. The lower portion of the |
screen shows the number of valid data packetsdbkdr sent to the analyzer.

NOTE
If the number of data packets gathered is less than 75 % of the total rotations defined
in paragraph 5.3.4, select the [F5] “Track” option upon returning to the review data
screen as described in paragraph 5.3.9.

When you have finished reviewing the track, pr&@$TER] to return to the “Review Data”
screen.
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When you have chosen to end the current run, talyzer will prompt you to shutdown the
aircraft. You can use the [F2] “Swap Job” keydturn to the Main Menu without rebooting
the analyzer or [F5] “Continue” key to move to s&ep.11.




The “Review Prior Run(s) Data” screen appears a&/shThe data will be displayed in the
order of the current run and first condition measuiFrom this first screen, press th¢Key
to proceed to the next condition measured for tiieeat run. Press the] key to return to
the previous condition.

If the current run is number two or greater, pragshe [J ] key will move to the same
condition as on the previous run. Press th¢Key to return to the current run. Always
observe the run number and condition name at tdpec$creen to identify the data you are
viewing.

When you have completed reviewing the data, pfeSJ ER] to continue to the solution
screens.

The number and type of solutions presented wiledepupon the data gathered and the limits
that were set for each of the measurement typeifConditions Setup” screen when the
setup was defined. Solutions will be presenteth@following order: Vertical, Lateral, then
Track.

The analyzer will present all of the solutions thag possible from the data gathered for the
current run. This means that it is possible forahalyzer to give two adjustments that would
affect the other adversely. The user will ultimated responsible for determining which
adjustments to make and which to discard.

For instance, in the following sample screensatteyzer will recommend solutions for both
the pitch change links and the main rotor bladwe tebs for the same run. If you were to
make both of these adjustments, chances are, thiklwver-correct causing counter-
adjustments on the next run. Most likely in thisessand depending on the amount of PCL



adjustment, the trim tab adjustment would be sldpgred only the pitch change link
adjustment would be made.

As stated earlier, the solutions presented by tiadyaer are based on the charts defined in the
setup and the measurements acquired for the cutnenThese influences will be updated
each time the analyzer is used. For the updaties txcurate, you must enter exactly the
adjustments performed, or skipped. If the analpzesents a solution and you choose not to
apply it on the current run, you are required tamzmut the adjustment entries in the recording
screen for that particular adjustment.

) 8

For our sample job, the first adjustment giveroisd vertical measurement at hover. The
adjustment type to be applied is “FLT” or flatsaopitch change link. The line at the bottom
of the screen serves as a reminder that a positistment is intended to move the blade up.

For this measurement, the analyzer's recommendedtatent is to raise the Target blade by
4.00 flats. This solution has been automaticallgrd in the appropriate “Installed” field. If
you are able to make this adjustment exactly asredt all that is necessary to continue is
pressing the [ENTER] key. If an adjustment is matier than raising the Target blade 4.00
flats, you must enter this in the appropriate ‘dtistd” field using the keypad.

Pressing the [F1] “Inst=Sugg” key will return anips$talled” field that has been edited to
the original values presented by the analyzer.

Pressing the [F2] “Inst=None” key will delete alihstalled” field entries. This function is
used when a particular adjustment is to be skigpetthe current run.

Pressing the [F5] “Quit Job” key will exit the cant job and store it as complete.

Warning
Using the [F5] “Quit Job” function will close the j ob and not allow resuming at a later
time. If you wish to stop the job temporarily, pres s the “Main Menu” key or simply turn
the analyzer off.



When you have finished entering the adjustment®paed, press [ENTER] to continue to
the next screen.
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The second solution the analyzer gave for our sagopl is for the average vertical
measurement from flight at 80 knots and flight 20 knots. The adjustment type for this
chart is degrees of trim tab. For the current ifluygu chose to make the pitch link
adjustment as recommended in the previous screenyguld most likely skip the trim tab
adjustment. Do this by pressing the [F2] “Inst=Nbkey and then [ENTER].
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The last correction given for our sample job istfer lateral ground measurement. The
solution type for this adjustment is grams of weighpoints of blade sweep. The solution |
presented for this screen is to add 200.00 grartiettarget blade.

NOTE
The analyzer will attempt to give solutions that “r esolve to zero” in all cases. This may
nullify the ability to make some adjustments with a ny degree of accuracy. If this
occurs, it is the user’s responsibility to adjust t he amount either up or down to achieve
a quantifiable adjustment. Remember that the analyz  er will update the influence co-
efficient between every run based on the vibration results from the previous
adjustment.

When the last solution screen has been updateskipge] ENTER] will take you to the “Start
Aircraft” screen for the next run.
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The main rotor “Review Job” function presents cliafidrmation, correction history, and
influence co-efficient for the job. The followin@mgraphs will describe these new screens
and how to navigate through them to review thisrimfation.




Upon selecting to review a job, the “Review Jolresn will appear as shown above. The run
number and condition name are displayed at thetdpe screen along with the vibration and
track measurements acquired for the current rurcandition listed.

To review different conditions within the same rpress either the | or [ ] key.

To review data for a different run, press eitherftih] or [ ] key.

To view adjustments made for the current run, piles$F1] “ViewAd]” key. See
paragraph 5.4.2.



The “View Main Rotor Track and Balance” screen appes shown above. This screen
presents both the suggested and installed adjutrfeerthe run number and chart name
displayed.

Press either the [ or [ ] keys to view different chart types for the same.r
Pressthel) Jor [ ] key to change the current run.

Press the [F1] “ViewMeas” key to return to the “IRev Job” screen as shown in
paragraph 5.4.1.

Press the [F2] “View Chart” key to view the poldwact influence information for the job
as shown in paragraph 5.4.3.



The “View M/R Chart” screen gives the chart nanterctype, default magnitude of
adjustment, name and adjustment ratio of each lgasion.

Pressing the [] or [ ] keys will toggle between multiple chart typesribre than one is
defined for the setup.

Press the [F1] key to “ViewMeas” and return to gaaph 5.4.1.
Press the [F2] key to “ViewAdj” and return to paragh 5.4.2.

Press the [F5] key to view the “ICF” changes reedrduring the job as shown in
paragraph 5.4.4.

When completed reviewing, press [ENTER] to retarthie manage data menu.



The “View M/R Chart ICFs” screen shows how theuefice coefficient magnitude and
rotation was changed as a result of the correctiade on each run. Because the analyzer
continues to learn between runs, it is very impdrta ensure accurate data entry for the
actual correction made during each run.

Press [ENTER] to return to the “Review Job” scregplained in paragraph 5.4.1.




