
























































































TABLE 9 - Continued 

Model Component/Part 

Elements of Replacement Task 

Total 
Task 
Time 

Dis- Drain 
assy. Ad jst, Lube 
and Align, Ser-
Assy. Etc. vice 

In-
spect 
and 
Test 

Compo-
nent 
Kepi.t 
Time 

UH-1 Tail Rotor Gearbox 

AH-1 Tail Rotor Gearbox 

CH-54 Tail Rotor Gearbox 

Hrs. 
Pet. 

Hrs. 
Pet. 

Hrs. 
Pet. 

2.1 

2.1 

60.0 

2.0 
95.2 

2.0 
95.2 

53.0 
88. 3 

3.0 
5.0 

Weighted Average 

* Off-aircraft tasks. 

Hrs. 
Pet. 

3 . i 3.1 
81.6 

0.1 
2.6 

0.2 
5.3 

0.4 
10. 5 

Figure 3. Limited access to transmission input 
quill, OH-58 helicopter. 



Figure 4. Accessory drive section, 
CH-47 aft transmission. 

must be removed and reinstalled. This was not true of the 
older quills, which had the seal pressed into a separate 
housing that could be removed without disturbing the quill 
itself. Figure 5 shows the old and new configurations. The 
tight fit of the new quill creates a number of maintenance prob-
lems, as reported below. 

Use of Jackscrews for Quill Removal. One of the problems has 
to do with the use of jackscrews to overcome the tight fit of 
the quill during removal. A second set of jackscrews, having 
the same diameter as those used for the transmission input 
quill, but a different thread pitch, are used elsewhere in the 
drive train. Occasionally, a mechanic selects the wrong set 
of jackscrews, causing cross-threading and damage to the jack-
screws and the tapped holes in the housing. Even when the 
proper jackscrews are used, the load imposed on the thread is 
often great enough to strip it. Hindsight suggests that one 
set of jackscrews with a larger thread and greater load capa-
city than either of the two now in use, should have been speci-
fied for all applications. A second problem reported with the 
use of jackscrews for removal of the transmission input quill 
is the need to remove sealant from the threaded holes which 
engage the jackscrews. This tedious and time-consuming task 
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might be eliminated if the three holes were plugged with plas-
tic cap screws in lieu of sealant. 

Engagement of Quill Support Bearing. Reinstallation of the 
quill after replacement of the input seal also presents major 
difficulties. In order to engage the bearing inner race 
(mounted on the quill shaft) in the bearing rollers (pressed 
into the transmission housing), a rubber plug must be tempo 
rarily inserted from the interior side to spread the rollers 
enouqh to accept the bearing race (see Figure 5). The plug 
must be inserted from inside the transmission, gaining access 
through removal of an oil jet and accessory mounting boss cover. 
Figure 6 shows the plug installed in the bearing. This 

Figure 6. Rubber plug temporarily inserted in 
roller bearing, UH-1 transmission. 

involved procedure might have been avoided if the bearing cage 
had been designed to minimize roller drop when the inner race 
is withdrawn, and the inner race was designed with a larger 
pilot or lead to facilitate engagement with the rollers. 

Overcoming Quill Inte ference Fit. Installation of the quill 
requires the use of a heat gun to expand the housing bore for 
installation. A rawhide mallet is used to drive the qui 
into place (Figure 7). The procedure is physically taxing 



Figure 7. Insertion of input quill, 
UH-1 transmission. 

requires an average of 15 to 20 minutes to perform. A possible 
approach to achieving the required fit of the quill in the bore 
without the installation problems currently experienced would 
be to use split cones and tapered diameters, such as those com-
mon in propeller installations. Weight and cost would undoubt-
edly increase with this type of design, however. 

Seal Housing Fit (CH-47) 

To replace the output seal in the CH-47 forward transmission, 
the seal retainer must be heated in an oven to 121°C prior to 
insertion of the seal. The retainer is steel and the seal 
casing is magnesium or aluminum. The very tight fit is speci-
fied evidently to insure that some minimum fit is maintained 
during extreme changes in operating temperature when the two 
metals expand and contract at different rates. The large diam-
eter of the seal aggravates the situation. Lighter assembly 
fits might have been possible if the seal casing and seal 
retainer were both made of aluminum. 
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Figure 9. Location of laminated shims behind 
input bearing/seal housing, OH-58 
transmission. 

Safetying Problems (OH-58, OH-6) 

Installation of the seal housing on the OH-58 transmission 
after replacement of the input seal requires that the spanner-
type retaining nut be torqued and safetied with a locking 
spring (Figure 10). The nut has a series of radially drilled 
holes and the mechanic must determine which of the holes 
aligns with the axial slot in the outside diameter of the input 
shaft that accepts the locking spring. When this is done on 
the aircraft, the mechanic, using a flashlight and mirror, 
probes for the slot with a piece of lockwire. The locking sys-
tem might have employed the use of serrated nuts and serrated 
locking rings to simplify the safetying task. 
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Figure 10. Installation of locking spring in 
adapter retaining nut, OH-58 
transmission. 

After replacing the output seal in the OH-6 tail rotor gear-
box, it is necessary to lockwire together three cap screws 
retaining the output cover on the gearbox housing (Figure 11). 
Access to the screw heads is inhibited by the presence of a 
rubber boot (Figure 12). A bent-tab washer would require less 
working space and take less time for the mechanic to install. 

Unnecessary Assembly Steps (UH-1, AH-1) 

Tail rotor take—off seals in the UH-1 and AH-1 transmissions 
(Figure 13) and input and output seals in the UH-1 and AH-1 
intermediate and tail rotor gearboxes are pressed into the 
exterior side of the bearing retaining nut. Handbook proce-
dures call for removing the retaining nut and pressing the 
seal from the nut on an arbor press. Many mechanics simplify 
the task by leaving the nut installed and prying the seal out, 
using a locally fabricated tool similar to an automobile brake 
adjusting tool. The new seal is then tapped into place with a 
mallet. The procedure works well and saves considerable time. 
The handbook could be modified accordingly and contain instruc-
tions for making the seal removal tool. 
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INBOARD 
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Figure 11. Output seal, OH-6 tail rotor gearbox. 

Figure 12. Lockwiring output cover, 
OH-6 tail rotor gearbox. 
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Figure 13. Tail rotor take-off seal, 
UH-1 transmission. 

Sealant Problem (OH-58) 

The input and output seals on the OH-58 tail rotor gearbox use 
a brushable sealer around the edge of the seal housing faying 
surface to prevent corrosion (Figure 14). Time is required to 
apply the sealant and to scrape it off with each removal of 
the housing. In some applications, this task might be avoided 
by using a flat gasket in lieu of the sealant. 

Servicing Time (UH-1, AH-1) 

After replacing tail rotor take-off seals in the UH-1 and AH-1 
transmissions, it is necessary to service the transmission 
with oil. This is a two-man job because the filler port is 
widely separated from the oil level sight glass and one man 
cannot fill and simultaneously observe the rise in oil level. 
Indirect reading oil level indicators that could be positioned 
adjacent to the filler port are among the design concepts 
explored in the section of the report dealing with sight glass 
installations. 
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Figure 14. Brushable sealer on output seal housing, 
OH-58 tail rotor gearbox. 

Problems with Special Pullers (UH-1, AH-1, CH-54) 

A sp icial puller is used to remove the mast bearing as part of 
the mast seal replacement task on the UH-1 and AH-1 transmis-
sions. The fingers of the puller ocassionally distort under 
load. The problem could be eliminated if the puller were more 
ruggedly designed. A design concept using grease pressure to 
overcome the press fit of bearings on shafts is discussed in 
the section of this report dealing with bearings. 

The special puller used to remove the accessory power take-off 
seals from the CH-54 transmission attaches to the metal shell 
of the lip seal with three rods. The ends of the rods are 
tipped with sheet metal screws that engage holes in the metal 
shell. Frequently, the screws pull out of the shell before 
the seal is fully extracted. The problem might have been elimi-
nated if four or five rods were used to attach the puller 
instead of three, thereby reducing the load imposed on any one. 

Rotor Phasing (CH-47) 

After replacing input seals in the CH-47 forward or aft trans-
missions, it is necessary to check rotor phasing. Because of 
the configuration of the drive train and the speed reduction 

53 









Figure 16. Pitch horn removed from grip, 
UH-1 main rotor hub assembly. 

Disassembly Requirement (UH-1) 

When replacing grip seals in the UH-1 main rotor hub, it is 
necessary to remove the pitch horn in order to rotate the grip 
90 degrees to disengage an interlocking key and slot arrange 
ment machined into the grip and hub yoke. It is possible tha 
the key and slot mechanism might have been designed to permit 
disengagement within the amount of grip rotation available with 
the pitch horn installed. 

Seal Installation Difficulty (UH-1, AH-1) 

Installation of the large-diameter lip seal in the UH-1 and 
AH-1 swashplates requires the use of feeler stock to help work 
the lip of the seal onto the mating metal surface during assem 
bly of the rotating and nonrotating rings. To some degree, 
this is a problem with all lip seals, the inside diameters o 
which must be smaller than the cylindrical surface they contact 
when installed. Installation is facilitated if there is an 
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input seal replacement is the more lengthy procedure. This is 
so because the respective engine must be disconnected and 
shifted forward to provide access to the seal. While offering 
longer life than the more commonplace lip-type seals, carbon 
seals are particularly susceptible to damage during shipment 
and handling. Poor access and the difficulty of removing and 
installing the large spanner nut at the rotor brake output 
shaft were also reported as problems by mechanics in the field. 

Access Problems (CH-54) 

Much of the time involved in replacing input drive seals on the 
CH-54 transmission is expended on disconnecting and moving the 
engine forward to gain access to the input area. To replace 
rotor brake shaft seals on the transmission, the rotor brake 
housing must be removed. Removal is necessary because a 
bleeder port boss cast into the housing (Figure 26) interferes 

Figure 26. Rotor brake installation, CH-54 transmission. 

with the removal of the brake disc adapter from the output 
shaft. Having removed the brake housing, a puck-to-disc clear-
ance check must be made and shim adjustments are often required. 
These tasks might have been avoided if the bleeder port boss 
had been located differently during initial design. 



Seal Preparation (CH-54) 

Prior to the installation of a replacement seal at the input 
drives or rotor brake output shaft of the CH-54 transmission, 
the seal must be soaked in oil for 24 hours. A different method 
of packaging, using an oil-filled, leak-proof container, might 
provide a ready-to-install seal, as well as offering greater 
protection against shipping damage. 

Seal Handling Damage (CH-54) 

The carbon seals used at the input drives and rotor brake out-
put shaft of the CH-54 main transmission are extremely vulner-
able to handling damage. Such damage often goes undetected and 
occasionally two or three seals are successively installed 
before leakage is eliminated. It is recognized that carbon 
seals offer the advantage of a relatively long life; however, 
because of the unique installation problems they present, using 
less vulnerable and much less expensive lip-type seals may be 
the preferable alternative. 

Spanner Nut Removal and Installation (CH-54) 

To replace the rotor brake shaft seal on the CH-54 transmis-
sion, a large-diameter, high torque spanner nut (Figure 27) 
must be removed and reinstalled. This is a three-man job per-
formed on the engine deck high above ground level. One man 

Figure 27. Input spanner nut, CH-54 transmission. 
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holds a shaft restraining tool, the second holds the socket 
wrench engaged with the nut, and the third applies torque via a 
long breaker bar. The nut has eight slots on its outside dia-
meter, four' of which are engaged by tabs on the special socket 
(Figure 28). The width of the slots is such that the nut 
appears to have eight tabs rather than eight slots. After 
being used a few times, the tabs on the socket begin to round 
off and great difficulty is experienced trying to maintain 
engagement with the nut. The fact that the slots are much 
larger than the tabs on the socket and only four slots are 
engaged at one time, contributes to the problem. 

The problem with the socket might have been avoided if the out-
side diameter of the nut had been designed with spline teeth 
instead of slots. The special socket could then have a mating 
female spline for more positive engagement and better reli-
ability than is provided by the present tabs. The need for 
three men could also be eliminated by designing the socket to 
be used with one of the compact torque multiplying devices 
available. This type of torque wrench is installed and oper-
ated easily by one mechanic. 

Figure 28. Special socket in-place, input spanner 
nut, CH-54 transmission. 
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Figure 29. Use of pick to remove hydraulic 
actuator O-ring seals. 

polished metal sealing surfaces often occur. This problem is 
among those addressed by the design concept studies concluding 
this section of the report. 

Seal Damage (UH-1, AH-1) 

When replacing piston seals in the UH-1 and AH-1 hydraulic actu-
ators, seals in the cylinder cap are sometimes cut by sharp 
threads on the end of the piston rod as the cap is slipped onto 
the rod (Figure 30). The problem can be avoided by modifying 
the current assembly procedure to require temporary application 
of masking tape to the threads for installation of the cap. 

Intricate Assembly Procedure (AH-1) 

To replace piston seals in the AH-1 hydraulic actuator, an 
intricately machined metal bushing, called a packing retainer, 
must be removed and reinstalled mid-way down the bore of the 
cylinder. The retainer is locked in position via three keys 
which engage circumferential grooves in the cylinder wall and 
slots milled into the outside diameter of the retainer (Figure 
30). In operation, the keys react shear loads. The slots in 
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Penalties. The proposed design scheme presents no apparent 
penalties. The difficult task of removing the seals from the 
grooves in the servo head cap is not improved with this con-
cept, however. 

Optimized Dual Actuator Design 

Figure 32 shows a typical flight control dual cylinder, illus-
trating a troublesome seal and seal retainer assembly. The 
seals denoted via the note consist of O-rings and internal Tef-
lon liners or slipper seals. In order to install the Teflon 
liners, it is necessary to deform them into a figure eight 
shape, at the risk of creating a permanent crease which will 
subsequently leak. Expert technique plus makeshift tools are 
needed to successfully install the seals. In the recommended 
design, also shown in Figure 32, these seals are installed in 
open-ended counterbores instead of grooves. This allows 
installation of the seals without deformation. After seal 
installation, the open end of the groove is closed, either by 
a threaded bushing or a bolted joint. The groove then becomes 
functionally identical to those in the current design. 

Another troublesome feature of the present design is installa-
tion or removal of the center packing retainer. This retainer 
is held in place by three retractable keys which mate with an 
internal groove in the cylinder wall (Figure 32). Each key is 
retained in its installed position by a single radial screw. 
Key alignment during installation can be a very time—consuming, 
painstaking process, and key retraction for disassembly can 
also be difficult. 

In the recommended design, the cylinder housing is split into 
two identical sections. This offers a reduction in vulner-
ability, since battle damage to one section will not propagate 
a crack into the second section. This also makes possible the 
design of a more readily installed seal retainer, sandwiched 
between the cylinder sections. By splitting this retainer, 
the internal seal installation is also eased. 

Finally, the recommended design shows an improvement in the 
monoball bearing installation, which requires no adjustment for 
drag. This improved monoball has already been adopted as a 
product improvement in the UH-1. 

Benefits. Since the proposed actuator design uses established 
design principles known to be successful, its adoption would 
not involve significant development risks. Manufacturing costs 
should not differ substantially, since, although a greater 
number of parts are used, they are simpler and repetitive. 
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Figure 36. Gimbal ring attachment bolt and nut, 
UH-1 swashplate. 

Teflon Bushings and Uniball Seats 

Teflon bushings in the OH-58 tail rotor hub and the AH-1 main 
rotor hub are the most frequently replaced bearings of this 
type according to field survey results. In both cases, the 
hubs are brought to a shop for disassembly, and it is common 
practice to replace all bushings in the hubs at that time. 
This practice, plus the requirement for several people to 
restrain the AH-1 hub while breaking or applying high bolt 
torques, accounts for the relatively high man-hour expenditures 
listed in Table 15. A second type of Teflon bearings, replaced 
less frequently, are swashplate uniball seats. The much 
shorter replacement for the CH-47 uniball seats, compared with 
that of the OH-58 and AH-1, results from the fact that the 
CH-47 swashplate is separated from its control slider guide 
upon removal from the aircraft, whereas this disassembly must 
be done in the shop with the other two aircraft. 

For several of these repair tasks, problems with post-repair 
adjustments, balancing and high bolt torques were reported by 
mechanics in the field. 
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Figure 37. Removal of uniball spherical seats, 
AH-1 swashplate. 

coating for uniballs of this type might be considered as one 
method of improving the resistance to surface damage. Ceramic 
would also provide a low friction, long-wearing bearing surface. 

Friction Adjustment (AH-1) 

After replacing the spherical seats for the uniball in the 
AH-1 swashplate, it is necessary to adjust friction on the 
ball by altering the thickness of the shim stack between the 
spherical seat halves. The shims are segmented and installa-
tion of different thickness segments occasionally occurs. 
Obtaining proper friction is essentially a trial-and-error pro-
cess, and often two or three attempts are needed before the 
proper adjustment is obtained. It is time-consuming, as well, 
in that sixteen individual nuts (Figure 38) are torqued in the 
process of making the adjustment. Concepts for simplifying 
the friction adjustment on swashplate uniballs of this type 
are examined later in this section of the report. 
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Figure 38. Uniball friction adjustment, 
AH-1 swashplate. 

Torque Application Problem (AH-1) 

Torquing the hub extension bolts (Figure 39) following replace-
ment of grip bearings in the AH-1 main rotor hub is difficult 
because the hub cannot be effectively restrained. Application 
of the 450- to 500-ft-lb torque requires four men: one to hold 
the socket engaged on the nut, another to operate the torque 
wrench, and two others to restrain the hub. Figure 4 0 shows 
the task in process. The need for the two men restraining the 
hub might be eliminated if the rotor support bench (special 
tool) were modified to incorporate a male spline for engagement 
with the hub spline and if provisions were made for bolting the 
support bench to the shop floor. (The tool presently has a 
smooth diameter over which the hub spline is positioned, which 
provides no restraint whatever.) A third man might be elimi-
nated by using a standard torque multiplier with special 
adapters that would engage the bolt head and nut in the same 
setup. 
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Figure 40. Removal of extension-to-yoke attach bolts, 
AH-1 main rotor hub. 

Balancing Requirement (OH-58) 

After replacing trunnion thrust bushings or Teflon bearings in 
the OH-58 tail rotor hub, the tail rotor must be balanced. 
Mechanics complain that the static balancer provided for the 
OH-58 is not accurate, i.e., does not give repeatable balance 
indications. They state that a different indication can be 
obtained when the same rotor, without any weight change, is 
placed on the balancer for a second time. Most mechanics pre-
fer the Marvel static balancer or the Hughes dynamic balancer 
for the OH-6, which uses a strobe light (Figure 41). 

Spherical Bearings and Rod Ends 

Helicopter control systems incorporate many spherical bearings 
and rod ends that commonly experience high replacement rates. 
Most of these items were not included with the components 
covered by this study, however. Table 16 lists only three 
bearings of this type as significantly occurring repair actions. 
CH-54 main rotor damper bearings are off-aircraft replacements. 
A post-replacement rigging requirement accounts for more than 
half the time listed for CH-54 tail rotor pitch link rod ends, 
one of two problems reported by people in the field. 
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Figure 41. Dynamic balancer, OH-6 tail rotor. 

TABLE 16. REPAIR TIME DATA, SPHERICAL BEARINGS AND ROD ENDS 

Elements of Replacement Task 

Model Component/Part 
Total 
Task 
Time 

Dis-
assy. 
and 
Assy. 

Ad jst( 
Align, 
Etc. 

Drain 
Lube 
Ser-
vice 

In-
spect 
and 
Test 

Compo-
nent 
Repl. 
Time* 

UH-1 Swashplate 
(Trunnion Bearings) 

Hrs. 
Pet. 

0.6 0.4 
66.7 

0.1 
16.7 

0.1 
16.7 

CH-54 Main Rotor Head 
(Damper Bearings) 

Hrs. 
Pet. 

1.1 0.4 
36.4 

0.7 
63.6 

3.2 

CH-54 Tail Rotor Head 
(Pitch Link Rodend) 

Hrs. 
Pet. 

1.7 0.5 
29.4 

1.0 
58.8 

0.2 
11.8 

Weighted Average Hrs. 
Pet. 

1.1 0.4 
36.4 

0.1 
9.1 0.0 

0.6 
54.5 

* Off-aircraft tasks. 
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bore and a standard grease fitting. Grease pumped under pres-
sure into the. groove applies a compressive force to the wall 
of the pin and also an upward component, aided by the taper, 
acting to loosen the fit. The pin is removed with a standard 
puller, using much lower force than previously required. 

Benefits This concept, similar to the bearing application, 
eases the replacement of tapered pins and reduces the frequency 
of damage and scrap. 

Penalties. The concept suffers the same penalties in this 
application as those described for the bearing application in 
the preceding section. 
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Figure 46. Sight glass window inaccessibility, 
CH-47 forward transmission. 

fastener to sandwich together a glass disc, a gasket and a 
flange integral with the transmission housing. This and other 
concepts are explored later in this section of the report. 

Sight Glass Damage (OH-58, UH-1, AH-1) 

When pulling oil level sight glasses from the transmissions, 
the intermediate gearboxes and the tail rotor gearboxes of the 
OH-58, UH-1 and AH-1 helicopters, O-ring friction is too great 
to overcome with the force of fingers alone. A circumferential 
groove on the outside diameter of the glass is provided for the 
attachment of a standard puller. More often, mechanics will 
use a screwdriver as a prying tool, which results in breaking 
the glass. One approach to eliminating this problem retains 
the O-ring for sealing and a snap ring for positive retention, 
but adds a screw thread on the glass outside diameter and a 
hex shape to the exposed end. The glass would be screwed into 
and out of the gearbox housing bore. 

Particular caution must be exercised when torquing the sing]^ 
retaining bolt which passes through the center of the oil level 
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sight glass on the grip reservoir of the OH-58 main rotor hub. 
Slight overtorque applied when the bolt is warm will cause the 
glass to break when the bolt contracts at low temperatures. A 
minor change in design that might eliminate this problem would 
incorporate a bellville washer (spring) under the head of the 
fastener to accommodate length changes due to temperature. 
More preferable would be a design which subjects the glass to 
compression loads only, eliminating bending loads which tend 
to break the glass. Other concepts for improving sight glass 
installations are discussed later in this section of the report. 

Servicing Problems (UH-1, AH-1, CH-47) 

Prior to replacing an oil level sight glass on the CH-47 com-
bining transmission (Figure 47), it is necessary to partially 
drain the transmission. The task is complicated by the need 
to temporarily attach a flex hose to the drain valve and route 
the line down through the cabin roof into the aft cabin. At 
the expense of additional weight, this problem could have been 
eliminated by incorporating permanent drain lines to carry the 
oil overboard. 

Figure 47. Sight glass windows, CH-47 
combining transmission. 
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TABLE 18. REPAIR TIME DATA, RUBBER BOOTS 

Elements of Replacement Task 

Model Component/Part 
Total 
Task 
Time 

Dis-
assy. 
and 
Assy. 

Ad jst, 
Align, 
Etc. 

Drain 
Lube 
Ser-
vice 

In-
spect 
and 
Test 

UH-1/ 
AH-1 

Hydraulic Actuator 
(Upper Boot) 

Hrs. 
Pet. 

1.6 1.5 
93.8 

0.1 
6.3 

UH-1/ 
AH-1 

Hydraulic Actuator 
(Lower Boot) 

Hrs. 
Pet. 

1.6 1.5 
93.8 

0.1 
6.3 

CH-54 Main Rotor Head 
(Pitch Change Link Boot) 

Hrs. 
Pet. 

2.6 1.0 
38. 5 

1.6 
61.5 

Weighted Average Hrs. 
Pet. 

2.1 1.2 
57.1 

0.9i 
42.9| 

Figure 57. "Bottomed-out" boot clamp, 
UH-1 hydraulic actuator. 
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Figure 58. Stripped Phillips head screw, 
UH-1 hydraulic actuator. 

DESIGN STUDIES 

Three rubber boot design concepts were studied, all with the 
objective of avoiding the need to disconnect hardware (control 
rod piston rod, etc.) to remove and install boots. All we 
successful in this aim, but only with the introduction of sig-
nificant penalties. Generally, the proposed designs will be 
more costly and less reliable than the conventional, one-piece, 
molded rubber boot. There may be little (or no) 
time saving with any of the three design concepts, because of 
the more involved installation techniques they entail. Con 
siderable development would be needed to determine whether 
satisfactory designs, suitable to field maintenance, are 
possible. 

Boot With Longitudinal Split Through Convolutions 

This type of boot, shown in Figure 59, is used commercially in 
special applications, such as dirt excluders for large lead 
screws hydraulic cylinder piston rods and guide columns for 
movable machine parts, where the downtime and labor cost to 
disassemble the machine to replace a one-piece boot would 
excessive. 
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The buffer pads on the AH-1 main rotor hub are bonded in place. 
Repair time is consumed during the removal of the old adhesive 
residue, and cure time after replacing the pads is 12 hours at 
room temperature (Figure 63). The bonding task might have been 
simplified if the buffer pads were supplied with pressure-
sensitive adhesive. 

Figure 63. Fretting inhibitor buffers being bonded to 
extension, top view, AH-1 main rotor hub. 
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