Chapter 5
Main Rotor Track & Balance

(Revision 3, May 2007

“Main Rotor Track & Balance” is an analyzer fumctithat is accessed from the analyzer's
Main Menu banner screen (shown in the illustrabetow). Selecting “Main Rotor Track &
Balance” from the main menu brings up the “Mainddtrack & Balance” banner screen
(shown in Paragraph 5.1 below). Each of the listiog the “Main Rotor Track & Balance”
banner screen menu is an option within the “MaitoR@rack & Balance” function.
Descriptions of each of these options follow, alaritp the information required to complete
the menu screens within the options, and the stepsssary to perform the main rotor
balance function.
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9.1-Start Job

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.

Model Z28Z8 FProBalancer
Main Rotor Track & Balance
Start Job
Resume Job
Manage Jobs
Manage Setups

If you are using the analyzer for the first tintlee “Main Rotor Setup” banner screen will
appear allowing you to define a new main rotor gétuuse. Proceed to paragraph 5.1.1
“Main Rotor Setup” for detailed instructions on ith#ig a setup.

If you have previously saved setups stored in tiadyaer's memorya screen will display the
current list of setups. You can then select a situp this list to use for the job. Proceed to
paragraph 5.1.2 to begin a main rotor track & batgob.

If another job was already in progress but not ctetgrl the “Incomplete Job” banner screen
will be displayed and the analyzer will presentesgage prompting you to verify that you
wish to finish the incomplete job or begin a neW.jéhe screen will display the message,
“The last job performed is incomplete. Finish itYou wish to return to the unfinished job,
press the [F1] “Yes” key and you will be returnedhe point where the in-progress job was
stopped allowing it to be completed. If you wiskctmtinue with a new job, press the [F3]
“No” key, and the screen will then display the t$fpreviously saved setups stored in the
analyzer's memory. Select a setup to use and fEE&SBER] to continue. If no setup exists
that you want to use, press [F1] “New” and creasetap as shown in paragraph 5.1.1.

5.1.1 - Main Rotor Setup

The “Main Rotor Setup” banner screen allows yoddbne and store a main rotor balance
setup. As shown in the figure below, some fieldthia screen have default values that
appear automatically. You can use this informatibappropriate, or input your own specific
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setup information using the keypad. (Refer to CéiaPt “Using the Model 2020 ProBalancer
Analyzer” if you are unfamiliar with using the keagh)

Model 28Z8 FProBalancer
Main Rotor Setup

Mame : [SAMPLE |
Vertical Chan: A
Latexral Chan: B

Sensor: {991D0-1 A
Tach Tupe: {Optic. al . ;
Tach Chan:
Bladecs: i Relative to:
RPM: 4 Trk Units:
<4 Conditions >
Ground Both Howver Both
Flt 1 Both Both
Both Both

To complete the “Main Rotor Setup” banner screerthe following:

1. In the “Name” field, use the keypad to enter a namidentify the setup such as the
aircraft model. A name must be entered in thiglf@ the setup will not be stored.

CAUTION

Sensors connected to Channel A and Channel B mustb e of the same type. Using
different sensors during the same job will cause er roneous readings and problems
achieving good balance results.

2. Use the §}] key to move to the “Vertical Chan” (Channel) ieUse the$] key to
“toggle” between the selections in this field, eithA,” “B,” “A+B,” or “None.” The
value you select for this field determines whicllgmer channel you are using to
measure and display the vertical vibration.

3. Use the §}] key to move to the “Lateral Chan” field. Use {re] key to “toggle”
between the selections in this field, either “AB,* “A-B,” or “None.” The value you
select for this field determines which analyzerroie you are using to measure and
display the lateral vibration.

4. Move to the “Sensor” field using thé][key. Use the] key to toggle between the
options and select a sensor. If the sensor yousang does not appear as an optional
selection, you must input a new sensor setup re@nhalyzer's memory. See Chapter 13,
Section 13.2.2, “Setup Sensors,” for instructiondiow to perform this function.

5. Move to the “Tach Type” field using th&] key. The selection in the “Tach Type” field
identifies which tachometer sensor you are usirth@®nce-per-revolution source. For
main rotors, this will most often be “Mag (Hi).” gshe ] key to make the selection. If
you are unable to obtain a tachometer signal wheifob is started, edit the setup and
select “Mag (Lo)".
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NOTE

If the tachometer type is changed in a setup, you m  ust start a new job for the changes
to take effect.

6. Use the §}] key to move to the “Tach Chan” field. Use the][key to select and identify
which Tach input port on the analyzer you are usingcquire tachometer data.

7. Move to the “Blades” field using th&] key. Using the ] key, select the number of
blades on the main rotor system you are balancing.

8. Use the §}] key to move to the “Relative to” field. This sefion will determine the
reference blade for tracking displays. Selectiny GX will present rotor blade positions
relative to the average of all blades. Selectisgexcific blade number will present all
other blade positions relative to the blade nunsiedzcted.

9. Move to the “RPM” field using!§] key. In this field, enter the maximum expectedRP
of the rotor system.

10. Move to the “Trk Units” field using|{] key. Select the units of measure the analyzdr wil
present on the tracking display screen. Usezhlgky to select either “in” or “mm”.

11.Using the {}] key, move to the first field in the grouping aténditions” fields. In these
fields you may define up to six flight conditionsder which to measure and store data.
These conditions may be a maximum of six charatbeig and should represent a flight
regime at which you wish to record data.

12.Directly to the right of each flight condition narhex is a toggle selection for the type of
measurement desired for that condition. Use ih&dy to move to the next box. In each
of these fields, use thez{] key to select from “Both” (which will allow measement and
storage of both vibration and track), “Vib" (whighll measure and store only vibration),
or “Trk” (to measure only track).

When all fields are completed to your satisfactjgmess [ENTER].

If this setup has been defined as a result of Seteto start a job with no previous setups
stored, a message will appear on the screen, “8Stisraew setup?” Press the [F1] “Yes” key
to store the setup or the [F3] “No” key to skipsthbrocess (This query will only be presented
if the user assigns a name to the setup in the @gortion of the screen.). If using the
“Manage Setups” “Edit” or “New” functions, this mezgye will not appear.

NOTE
It is recommended that setups be stored for future use. Itis not necessary to create a
new setup for aircraft of the same model. Onceas etup is stored, it may be used again

in the future on another aircraft of the same model . This can eliminate time spent on
data entry.
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5.1.2 - Customer Information

HModel Z28Z8 FProBalancer
Customer Informatiom

Enter the following optional
Customer Information.

Hame  CUSTOMER MNAME

ASC Registration: N1Z234

ASC Total Time: [123.4

Press ENTER to continue.

Mames [ [

After you complete the “Main Rotor Setup” bannetegn, the next screen that appears is the
“Customer Information” banner screen. You do natehim complete this screen, but it
recommended you enter at least a customer nametdfed, this information will appear on
the job printout and will assist you in identifyitigjs job when it is stored in the analyzer’s
memory. Complete the information fields using tlegpgad. You can also find a listing of
previously used customer names by pressing the"Ndhes” key to view the “Customer
Name List”. If a customer name is displayed, yan ase thel|] key to highlight it and
pressing [Enter] will enter this name on the “Nartieg of the “Customer Information”
screen. When finished entering customer dataspeS$TER]to continue.

NOTE

If no customer name is entered, the job will be com  monly labeled “Unnamed” in the
resume and manage job lists. This will complicate f inding a specific job, as multiple
jobs are stored. We recommended you enter a custome  r name.

5.1.3 — Tracking Selections

The “Tracking Selections” screen is displayed ailmwou to choose a tracking device for
use with the job. The tracking device field is ggle selection of either “Tracker” or
“Strobe.” If you select “Tracker,” use th8][key to then move to the lower portion of the
screen and input the number of revolutions for Whicu wish to acquire data and the
distance, in inches, from the location you will tise tracker (usually cockpit) to the blade
tips. Use the{f] key to move between these fields. This informai®necessary for the
tracker to operate correctly.

NOTE

It is highly suggested that you use no less than 50 for the number of rotations to
measure track. This will result with greater accura  cy from the tracker.
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5.1.4 — Main Rotor Equipment Setup

After you complete the “Customer Information” baneereen, the “Main Rotor Equipment
Setup” banner screen will be displayed as in tlzergte below. Messages that appear on this
screen prompt you to perform the physical instalfand connection of the tachometer and
vibration sensors to the input ports you speciiirethe setup.

HModel Z28Z8 FProBalancer
Connect Sensors

Connmect the Speed sensor
to TACH chanmel 1

Comnmnect Vertical VIB sensor
to Vibration chanmel A

Connect Lateral VWIB sensor
to Vibration chamnmmel B

Tach power is OfF

Tach Pur [ [

You must use the vibration sensor installation tioces as specified by the manufacturer’s
charts. The orientation of the sensor is key toatt®iracy of the polar charts, if the sensor is
installed in a direction other than specified fog thart, the clock angles will be incorrect.

If you are using a magnetic pickup for the speedse install and set the gap as directed in
the applicable maintenance manual or polar chaet. Mfodel 2020 only accepts a “single”
type interrupter; it will be necessary to removg dauble interrupter installed and replace it
with a single interrupter.

It is permitted to use the phototach for the mator one-per-revolution source. If using a
phototach as the tachometer, read section 5.1@pgtical Tachometer Setup” below. Also at
this time, install any ship’s power and strobe ealds needed.

CAUTION

The Model 2020 recognizes only a single-interrupter type once-per-revolution. If the
factory installation calls for double-interrupter | ogic, you must remove the double
interrupter from the main rotor and use a single in terrupter only. Not accomplishing
this will produce inaccurate tachometer measurement s or failure to obtain a
tachometer signal altogether.

5.1.4.1 - Optical Tachometer Setup
To install the optical tachometer, do the following
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1. If not specifically defined by application noteroanufacturer, locate a position that
allows the phototach to be installed no more tHaméhes away or closer than 4 inches
from a rotating main rotor component. This compameh be used to install the
reflective tape and serve as the once-per-revoltdiochometer source for the analyzer.
Connect and route the tachometer cable from theotdah 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.

2. While still in the “Main Rotor Equipment Setup” b@r screen, a message is presented
near the bottom that reads “Tach Power is Off."e Bhock directly below this statement
and corresponding to the [F1] key, is labeled “TRal” Pressing the [F1] key will
power the Tach. Turning the tachometer power oisequired to start the balance job.
This option is only necessary to verify the progignment of the phototach and the tape.

3. Rotate the main rotor until the target object igreéd with the Phototach. Clean this area
thoroughly to insure adhesion of the tape.

4. Cut a strip reflective tape (3M Tape, Model 76 lpraximately 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 indicator light on the baid of the phototach is illuminated.
This indicates the position of the tape is correct.

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

6. When youhave completed the physical equipment setup tasksgENTER] on the
analyzetto continue with the main rotor balance job.

5.1.5 - Start Aircraft

The analyzer will display the “Start Aircraft” baemscreen (shown below). (Refer to the
aircraft’'s flight manual for start and operatiostiuctions.) This screen allows you to view
the current main rotor RPM. When the aircraft hesrbstarted and the RPM is stabilized,
press [ENTER] to continue.
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HModel Z28Z8 FProBalancer
Start Aircraft
Fun: 1

Start aircraft per flight manual

Rotoxr Speed: 258

After speed is greater than 58,
rress ENTER to continue.

5.1.5.1 - Select Aircraft Condition

Next, the analyzer displays the “Select Aircrafh@ition” screen as shown in the illustration
below. This function tracks measurements acquitedmous flight conditions in the current
run (The flight conditions displayed are those thate defined in the setup process.).

Model 28Z8 FProBalancer
Select Aircraft Condition

Cx]1 Growund
C 1 Hover
L 1 F1t 1

End Fun [ Adjust [ Che Track

To start the measurement process, usefther[[l] keys to select a flight condition and press
[ENTER]. As measurements are taken and storedéogithlyzer, the status of the flight
condition is marked with an “X” preceding the carah name. These conditions may be re-
measured if desired, however the data previougjyieed will be written over and lost.

Pressing the [F1] “End Run” key will initiate arr@iaft shutdown prompt and data save
sequence.

Pressing the [F3] “Chk Track” key at the lower jpmmtof the screen will initiate a track
measurement. The “Chk Track” option from this sariEeonly used to make a quick check of
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the blade track with no storage. If you wish towdogiand store track measurements, you
must do so from the “Review Data” screen as shawwaragraph 5.1.5.3.

5.1.5.2 — Acquiring Vibration Data

After selecting to measure a condition, the analgisplays the vibration data being acquired
as shown in the example below. (See Chapter 1@liRg&pectrum and Scales, for a
detailed explanation of this screen.) The screemdaindicates the run number and flight
condition for which you are acquiring measuremeDtging the acquisition process, you
may choose to reset the vibration average by prgske [F1] “Reset” key. When you are
satisfied with the vibration readings, press [ENTER

HMHodel Z28Z8 FProBalancer

Fun:l Condition:IGround

1 h
C Vertical Lateral i
B Current Current ]
I RPM: 2508 RPM: 250 3
r IFS: 8.88 IPS:8.17 ]

— FPhs: 3:1Z Phs: 18:13 -

B Average Average ]

C RFM: 2508 RPM: 2508 7

- IPS: @8.55 IPS:@.27 —1

B Phs: 3:Z0 Phs: G:@1 ]

B Exrr: 8.82 Err:@.ez2 ]
Rezet [ [

5.1.5.3 - Review Data

The analyzer displays the “Review Data” bannerestshown below for the condition just

acquired. Through this screen, you may choosetéeghe data just collected by pressing
the [F1] key, input or measure track (dependingnupe tracking option used) by pressing
the [F3]key, or simply press [ENTER® continue.

See Chapter 12 step 10 “Check Track” for instrungion how to enter track data using the
strobe. See “Optical Tracker Supplement” for instions on how to use the Optical Tracker.
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HModel Z28Z8 FProBalancer
Review Yib Data

Fun: 1
Condition: Ground

Vertical: @.59 IPS @ 3:Z28
Lateral: a.39 IPS @ 6:81
Track Data:z Ho

Press F1l to retake data.
Press F3 to take track data.
Press EHTER to continue.

Retake [ [ Track

When finished acquiring measurements for the ctimem select “End Run” by pressing the
[F1] key from the “Select Aircraft Condition” banmgcreen as described in paragraph

5.1.5.1.

5.1.5.4 - Review Prior Runs

The analyzer displays the “Review Prior Run(s) Datnner screen shown below. Through
this screen you can review all of the measurenteitn for both the current and past runs as
well as conditions measured within each run. Thermumber is shown in the upper left-hand
corner of the screen followed by the condition Eigpd on the right.

Model 28Z8 FProBalancer
Review Prior Run{s) Data

Fun: 1 Condition: Ground
Vertical: B.59 IPS @ 3I:ZB
Lateral: Ba.39 IPS P GB:41
2 H
N [z] =
o 1) = 3] 4]
—Z
Tracking:
1: B.88 Z: B.25 3: —-8.81
4: —-B.25
<* Run #ay Cond .
| | Guit Job

To move between runs, if there is more than onethis [1] or [=] keys. To view the
various conditions measured within a run, if thiermore than one, use tH&] or [] keys.

Take this information and plot it on your charts ¢orrections. When finished making
corrections, simply press the [ENTER] key to cominvith the next run, or press [F3] to
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“Quit Job”. Quitting the job will store the job the analyzer as a completed job, and you
may use the “Review Jobs” utility to view it in theure.

9.2 - Resume Joh

Selecting “Resume Job” from the “Main Rotor TrackB&lance” banner screen menu allows
you to select an unfinished job to resume. Usireg#h key, highlight the job you wish to
complete from the list of incomplete jobs, and prENTER]. You will be taken to the last
step completed in the job process and allowed hapéete it.

Model Z28Z8 FProBalancer
Main Rotor Track & Balance

Start Job

Manage Setups

NOTE
If no customer information was entered to identify the job, it will be labeled as an
“Unnamed” in the incomplete job list. If there are more than on “Unnamed” jobs, you
may wish to use the review job utility to identify it prior to selecting the job to
complete.

Selecting “Manage Jobs” from the “Main Rotor Tr&Balance” banner screen menu
presents several sub-menu choices to choose ffdmase choices, shown below, allow you
to “manage” job data you have stored in the analyze
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Model Z28Z8 FProBalancer
Main Rotor Track & Balance
Rewview
Print
Print All
Delete
Delete All

5.3.1 - Review

Selecting the “Review” option presents a list @iretl jobs on the “Job List” banner screen.
You can select one job for on-screen viewing. WNiewing is complete, press the
[BACKUP] or [ENTER] key to exit the screen. The bzar will then return you to the
"Manage Jobs" menu screen to select another functio

5.3.2 - Print

The “Print” option presents a list of stored jolpstbe “Job List” banner screen. From the list,
you may select one job for printing. See Chapter'Bdnting” for a detailed explanation of
how to set up the analyzer to print.

5.3.3 - Print All

The “Print All” option sends all currently storeobjs to the printer. When you select “Print
All,” a message will appear on the analyzer’s “PAtl Jobs” banner screen asking you to
verify that you want to print all jobs. Answer theompt, “Are you sure?” by pressing the
[F1] key for “Yes” or the [F3] key for “No.” If yowchoose the “Yes” answer, ensure your
printer is prepared (paper, print cartridge, dttgomplete the number of jobs stored. The
“Yes” answer will senall currently stored jobs to the printer. The “No” aes will return
you to the previous menu.

5.3.4 - Delete

The “Delete” option presents a list of stored jobsthe “Job List” banner screen. From the
list, you may select one job for deletion. Afterkimg your selection, the “Delete Job”
banner screen will appear, asking you to verifyryiatent to delete the selected job by
pressing the [F1] key for “Yes” or the [F3] key ftMo.” You may wish to print the job for
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reference or permanent record prior to deletingzeddeleted, the job cannot be retrieved
from the analyzer.

5.3.5 - Delete All

The “Delete All” option will delete all currenthyt@red jobs. After selecting this option, the
“Delete All Jobs” banner screen will appear, askiog to verify your intent to delete all the
jobs by pressing the [F1] key for “Yes” or the [K&ly for “No.” You may wish to print the
jobs for reference or permanent record prior tetilel. Once deleted, the jobs cannot be
retrieved from the analyzer.

9.4 - Manage Setups

Selecting “Manage Setups” from the “Main Rotor k&cBalance” banner screen menu
presents several sub-menu choices to choose froeselchoices, shown below, allow you to
“manage” setups you have stored previously in tizyaer.

Model 28Z8 FProBalancer
Manage Setups

Edit

Hew

Print
Print All
Delete

5.4.1 - Edit

Selecting the “Edit” function displays the “Setujst screen. Select the setup you wish to
edit. The screen will display the “Main Rotor Sétgpreen. Edit the setup as necessary and
press [ENTER]o store and exit the edited setup screen. Seggoh 5.1.1 for help in
defining a setup.

5.4.2 - New

Selecting “New” allows you to define and store savmeain rotor setup as described in
paragraph 5.1.1. “Main Rotor Setup”.
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5.4.3 - Print

Selecting the “Print” function displays the “Setlipt” screen. Ensure your printer is turned
on and connected to the analyzer with the COMMI{Rable supplied with your analyzer.
Select the setup you wish to print and press [ENTESee Chapter 14, “Printing” for a
detailed explanation of how to set up the analyagirint.)

5.4.4 - Print All

Selecting “Print All” sends all currently storedses to the printer. When making this
selection, you will be asked to verify “Are you e@f by pressing the [F1] key for “Yes,” or
the [F3] key for “No.” If choosing the “Yes” answeamsure your printer is prepared (paper,
print cartridge, etc.) to complete the number bkjstored. The “Yes” answer will seald
currently stored setups to the printer. The “NoSwar will return you to the previous menu.

5.4.5 - Delete

The “Delete” option presents you with a list ofrsith setups. From the list, you may select
one setup for deletion. If you wish to delete &ksd setups, you must delete them
individually. After making your selection, you whle asked to verify your intent to delete the
selected setup by pressing the [F1] key for “Yes,the [F3] key for “No."We highly
recommend you print the setups for reference angeent record prior to deleting them.
Once deleted, the setups cannot be retrieved therarnalyzer.
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