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SERVICE INSTRUCTION No: 16
REVISION: Initial Release, 3 Mar. 2006
SUBJECT: Lag Damper Inspection & Installation

MODELS AFFECTED: Models B-2, B-2A, B-2B
FAA APPROVAL: This section of the maintenance manual is not subject to FAA

approval.

1. Applicability

This service instruction supercedes information in maintenance manuals dated prior to the date listed
above. This service instruction will eventually be integrated into a future revision of the maintenance
manual. At that time, this service instruction will be cancelled. Always make sure that you are working
with the latest edition of the maintenance manual, service bulletins, service instructions, and service
letters. Contact the factory for a li st of current maintenance documentation revisions. The part numbers
in this service instruction are for reference purposes only. Consult the parts manual for the most accurate
and up to date information.

Note/Caution/Warning: Some of the information in this document has been highlighted in a box as
either a “note”, “caution” or “warning” . A “warning” is criti cal for safety. A “caution” is meant
primarily to avoid damage to the helicopter but does not exclude the possibili ty of a safety problem. A
“note” is meant to facilit ate the work or inform the mechanic.

2. Purpose

Helicopter rotor blades in motion have a natural tendency to lead and lag. The lag damper is there to
mitigate any negative effects from this tendency. The lag dampers on the Brantly B-2 series helicopter
must be properly installed and adjusted to insure good flight characteristics and maximum component
li fe. The purpose of this service instruction is to describe the maintenance operations related to the lag
damper.

3. Feedback

Please don’ t hesitate to contact Brantly Product Support if you have any questions. Also, we need your
comments and suggestions in order to make improvements to this document. We would appreciate your
help. Send comments to:

Engineering Department
Brantly International Inc.
12399 Airport Drive, Vernon, TX  76384
Tel. 940-552-5451, Fax. 940-552-2703

In order to improve operating costs, Brantly International Inc. is currently keeping track of all damper
replacements. Please contact the factory every time you replace a damper. We would like to know the
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flight hours accumulated on the damper and what caused you to replace it. Send this information to the
Engineering Department. You can use email (engineering@brantly.com) or the form on the last page of
this service instruction.

4. Referenced Documents

(1) Brantly Maintenance Manual
(2) Brantly Parts Manual

5. Materials and Special Tools

(1) AT-371-6, Lag Damper Adjustment Tool

6. Lag Damper Par t Numbers

Lag dampers for the B-2 series helicopters have been produced over the years in different part numbers
and can be used in limited combinations with outboard main rotor blade part numbers. See table below.

Outboard Main
Rotor Blade

Approved Lag Damper Par t Numbers

248-53 JB9794-1, J-9794-2, J-9794-3
248-101 JB9794-1, J-9794-2, J-9794-3
248-202 J-9794-2, J-9794-3
248-404 J-9794-2, J-9794-3

NOTE
Blade p/n 248-202 and 248-404 are a significant improvement over p/n 248-101 and 248-53.
We strongly recommend you use p/n 248-202 or 248-404.

NOTE

The part numbering system for lag dampers at one point changed and replaced the ªBº with a
dash number. There was no change in the part. Parts marked with part numbers starting with
ªJBº are identical to those starting with ªJ-ª as long as every other digit is the same. Dash
number -3 is improved over the -2 and -1, and therefore preferred.

WARNING
Do not use unapproved combinations of lag damper part numbers and outboard main
rotor blade part numbers. Do not mix lag dampers with different dash numbers on the
same helicopter. Do not use -1 dampers on B-2B model helicopters.
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7. Troubleshooting and Inspection

CAUTION
Sudden main rotor starts or stops can strain the lag dampers and possibly promote
delamination in the dampers.

Dutch Roll : It is possible that the helicopter in forward flight may develop a lateral oscill ation (or dutch
roll ), which increases when the helicopter is in a turn. In this case, do one or more of the following until
the problem is solved. We suggest you test the helicopter after each modification so that the cause of the
problem can be pinpointed and avoided in the future.

(1) Inspect each lag damper (see below). Replace any defective dampers. Replace all dampers if
necessary.

(2) Make sure that all bearings and rod ends in the main rotor system have been inspected and
replaced if needed per the inspection schedule. Re-inspect them all i f needed. Any roughness or
play can lead to problems that would be diff icult to diagnose.

(3) All obviously worn parts should be replaced. Check the area around the lag damper fork for
signs of wear or excessive fretting.

NOTE
The standard definition of ªDutch Roll º includes both a rolli ng and yawing oscill ating
motion. Past and current Brantly service documentation have used ªDutch Roll º to
describe a mostly rolli ng oscill ating motion.

Delamination inspection: Over time, delamination may occur in between the layers of elastomer and
metal of the lag damper. To inspect for this, first apply the rotor brake. The dampers must be properly
installed to the outboard blade and outboard hinge. While one person holds the yoke of the inboard
blade, another grips the main blade at the end and gently moves it to lead and lag, thus actuating the
damper. Look for gaps between the elastomer and the metal plates in the damper sandwich. To measure
the depth of a gap, use a standard size paper clip. Do not force in the paperclip because this would
further the delamination. If the depth of the gap is 1/8th inch or more then the damper may no longer be
working properly and replacing it may correct a problem such as dutch roll . Delamination may not affect
significantly the function of a damper. As long as the helicopter is flying correctly then the damper is
doing its job.

Twisted Damper: Through improper installation or adjustment, it is possible for the damper to end up
twisted (fig. SI-16-2). A quick visual inspection can reveal this problem. See the assembly and
installation instructions below for details on how to recognize this problem and how to correct it. This
problem can shorten the li fe of a damper by bringing on the early onset of delamination.

8. Lag Damper Removal and Disassembly

The damper assembly referred to in this section is composed basically of the damper, damper housing,
and lead-lag fork, along with smaller parts. The damper assembly can be removed from the helicopter
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without removing the outboard blade by following these steps. See the parts manual for a detailed
breakdown with part numbers.

(1) Removal: Remove the bolt from the lead-lag fork. Remove the bolt and the steel bushing (p/n
342-14) that go through the rubber bushing (p/n 342-5) in the outboard blade. You can leave the
rubber bushing installed. Gently move the outboard blade in a forward motion (leading) in order to
clear the damper assembly for removal. Remove the damper assembly.

CAUTION
While the damper assembly is in the vice, be careful that the sockets and damper cannot
slip free of the vice and cause damage to components or injury to personnel.

(2) Disassembly: Remove the fork and fork retaining nut. Place a 3/8 drive deep socket at both ends of
the damper assembly. Use a small enough socket on the snap ring side to allow for removal of the
snap ring, but be sure the inside of the socket is not chafing the threads of the stud. Compress the
damper within the housing with a vice by applying the force on the sockets. Compress only enough
to relieve the snap ring of its load. Remove the snap ring and slide the damper out.

9. Lag Damper Assembly & Installation

(1) Preparation: On brand new dampers, there may be some excess elastomer where the moulds in the
manufacturing process join up. If there is any, place the damper in the housing and test to see if it
will i nterfere when rotating the damper in the housing. If it does, remove just enough elastomer to
correct this problem. Be careful not to damage the metal pads in the damper sandwich. Often, a
thumbnail , or something similar, is enough to do the job.

Fig. SI-16-1, Lag Damper Housing

Before inserting the lag damper into the housing
(p/n 371-8), check to see that the 4 inside edges
(shown in fig. SI-16-1) are broken. Break the edges,
.01 inch max., where needed. This will help the
damper to turn more freely in the damper housing.

(2) Assembly: Assemble the damper using in reverse order the steps in the previous section for the
disassembly. Be sure to install the snap ring so that the flat (non-contoured) side faces outboard. This
reduces the possibili ty of the ring slipping out of the groove under the load of the compressed
damper.
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(3) Adjustment:  The damper assembly must be adjusted to a specific length. Turn the wide part of the
fork slot so that it is on the same side as the flat on the inboard end of the housing. Measure from the
inside of the fork to the back of the housing (Fig. SI-16-2). The measurement should be 2.850 ± .010
inches. If the two points do not meet inline at the required measurement, using a felt-tip pen, make a
small mark on the inner damper at the place where the flat should be (inline with the wide part of the
fork) with the fork rotated to achieve the correct measurement. Remove the snap ring, remove inner
damper, and replace in the housing with the mark inline with the flat of the housing.

Fig. SI-16-2, Damper Assembly
(Damper J-9794-3 shown. Damper J-9794-2 has fewer laminates.)

(4) Check to see if the damper’s threaded rod protrudes into the fork after the correct measurement is
obtained from the previous step. If it does, then it could hit the outboard blade at installation and
prevent you from inserting the bolt into the fork. Disassemble the fork from the assembly. Carefully
remove the excess rod length with a file. Do not remove any more than necessary to make the
threaded rod flush with the fork. Deburr the end of the threaded rod. Re-assemble the damper
assembly and re-check the length per the previous step. This step may need to be repeated when the
damper is adjusted at installation.

(5) Installation: If not already done, install the outboard blade except for the bolt and steel bushing (p/n
342-14) that go through the rubber bushing (p/n 342-5). Gently push the outboard blade so that it
leads relative to the inboard blade and clears the way for the damper installation. Remove the
damper nut (p/n 371-4) from the damper assembly. Pass that threaded rod into the lag damper
bracket (p/n 371-11). Make sure that the flat side on the damper housing is facing the lag damper
bracket. Slip the fork onto the outboard blade and install the nut and bolt into the fork and blade.
Install the damper nut (p/n 371-4). Check the lead-lag alignment of the outboard blade versus the
inboard blade per the instructions in section 10. Check that the damper is not twisted (see fig.
SI-16-2). Once the alignment is correct, tighten and safety the damper nut (p/n 371-4) and the bolt in
the fork. There is a hole in the damper housing for the safety wire. Install the bolt and steel bushing
into the rubber bushing.
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WARNING
Be very careful that the lag damper fork does not damage the outboard blade when
slipping it on. This is most likely to happen when the fork is not oriented properly.

10. Main Rotor Blade Lead-Lag Alignment Inspection & Adjustment

It is important that the inboard and outboard sections of each main rotor blade be aligned with each other
in the lead-lag direction. The two sections must be parallel to one another when at rest. There are two
inspection methods for this. The ªline of sightº method is quick and can be used in a pre-flight
inspection. The ªstring methodº is recommended whenever a problem with the damper is suspected or
when a maintenance operation (such as replacing a damper) may have affected the alignment.

L ine-of-Sight Inspection Method: Stand in front of the tip of a blade (looking towards the hub) and
raise the blade so it is inline with the inboard blade; in other words, the two blades must form a straight
line when viewed at the leading edge. There is a row of rivets near the traili ng edge of the inboard blade.
If the main rotor blade is properly aligned, the traili ng edge will seem to form a continuous line with the
rivet row on the inboard blade. If a misalignment is found using this method, use the string method to
confirm it.

Str ing Inspection Method: Make a small , blunt tipped hook from heavy wire, welding rod, or a paper
clip. Attach a string of sufficient length and place the hook on the inboard edge of the inboard blade,
over the top of the traili ng edge rivet line. Raise the outboard blade so that it is inline with the inboard
blade. Pull the string taut along the traili ng edge of the main rotor blade, but not touching it. The hook
may have to be repositioned until this is accomplished. Check that the string is parallel to the traili ng
edge of the main rotor blade while also parallel to the inboard blade rivet line. Adjust the damper (see
below for adjustment method) as needed to correct any lead or lag condition.

Alignment Adjustment

NOTE
If not already so, do not install the bolt and steel bushing into the rubber bushing of the
outboard end of the universal hinge until the lead-lag has been determined to be satisfactory.
This simpli fies removal of the damper assembly if required.

Ensure that the fork jam nut (p/n 371-9) is loose and remove the damper retaining nut (p/n 371-4). The
fork should be bolted to the outboard blade. Use Brantly tool AT-371-6 to hold and rotate the inboard,
slotted end of the damper, and an 11mm open end wrench to hold and rotate the outboard end of the
damper. The damper’s outboard stud is machined (see ªdamper flatsº in fig. SI -16-2) to accept a wrench
at the point where the stud emerges from the pads. A 7/16ths wrench may be used but the 11mm wrench
is best. If any twist is present in the damper then rotate one end versus the other in order to take it out.
To correct the alignment, rotate both ends equally. Rotate the damper clockwise (as viewed from
outboard) to advance the blade and correct a lag condition. Rotate counterclockwise to correct a leading
condition. Once the alignment is achieved, go back and complete the installation instructions.
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CAUTION
If both ends of the damper are not rotated equally, the damper will t wist, causing
premature delamination within the damper sandwich.

NOTE

During adjustment, you may reach a point where the threaded rod going through the fork
sticks out so much that it hits the outboard blade and prevents reaching proper
alignment. In this case, remove the damper assembly and refer to section 9, step (4), for
instructions to correct this problem.
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LAG DAMPER REPLACEMENT FEEDBACK FORM

In order to lower operating costs, Brantly International Inc. is currently keeping track of all damper
replacements. You can mail or fax the form below or email the same information to
engineering@brantly.com.

Please keep in storage any used/replaced dampers. We may be interested in having it shipped (at our
expense) to us for further analysis. We suggest you attach a label to it with some of the information
below.

Owner & Ship Information
SHIP S/N Reg No. Ship Hours

TTIS
Date

Email

Name Tel.

Address

Lag Damper Information
P/N Flight Hours

Date Purchased Date Installed Date Removed

Cause for replacement

Defects found on damper

Mail or Fax to: Engineering Dept.
Brantly International Inc.
12399 Airport Dr.
Vernon, TX  76384
Tel. 940-552-5451
Fax 940-552-2703


