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SERVICE INSTRUCTION No: 10
REVISION: 14 Sept. 2005
SUBJECT: Upper Tail Rotor Gearbox Assembly, Install ation, Maintenance.
MODELS AFFECTED: ModelsB-2, B-2A, B-2B
FAA APFROVAL: This sdion d the maintenance manual is not subjed to FAA

approval.
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Note/Caution/Warning: Some of the information in this document has been highlighted in abox as
either a “nate”, “caution” or “warning”. A “warning’ is criticd for safety. A “caution” is meant
primarily to avoid damage to the helicopter but does nat exclude the possbility of a safety problem. A
“nate” is meant to fadlit ate the work or inform the mechanic.

1) Applicability

This srviceinstruction supercedes information in maintenance manuals dated prior to the date li sted
abowe. This srviceinstructionwill eventually be integrated into afuture revision d the maintenance
manual. At that time, this rviceinstructionwill be cancdled. Always make sure that you are working
with the latest edition d the maintenance manual, service bull etins, service instructions, and service
letters. Contad the factory for alist of current maintenance documentation revisions. The part numbers
in this grviceinstruction are for reference purpases only. Consult the parts manual for the most accurate
and upto date information.

2) Purpose

The purpose of this frviceinstructionisto describe in sufficient detail all the steps needed to remove,
disassemble and then resssemble and install the upper tail rotor gearbox. This serviceinstruction also
clarifies which parts can be replaced withou having to change ahigher assembly. Also, it describes how
to perform any spedal operationsinvolved in repladng parts. Any related requirements from the parts
manual are still applicable.
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3) Fealback

Please donit hesitate to contact the Brantly service department if you have any questions. Also, we need
your comments and suggestionsin order to make improvements to this document. We would appreciate
your help.

Service Department

Brantly International Inc.

12399Airport Drive, Vernon, TX 76384
Tel. 9405525451 ,Fax. 940552-2703

4) Referenced Documents

- Brantly Maintenance Manual
- Brantly Parts Manual (BPM)
- ServiceBulletin 105

All through this Service Instruction, some references will be made to figures avail able in the
Brantly Parts Manual (BPM). Ex. fig. BPM-15-8 where 15 is the figure number and 8istheitem
number within the figure. These figure numbers do nd correspondto part or assembly numbers.
When realing these instructions, we recommend you keep the Parts Manual open at the relevant
figure for reference purposes.

NOTE

5) Materials and Spedal Tods

- ATITESEAL - Medium Weight®, Gasket & joint seding compound,made by Radiator Specialty
Company, Charlotte, NC, (704) 377-6555,www.gunk.com.

When applying TITESEAL, foll ow the manufadurer’s instructions provided with the

NOTE product.

- AT-15100,Bearing removal tod.
- AT-108-64,Bronze bearing install ation toal.

L ubrication: Whenever lubrication kefore assembly is cdled for in this Service
Instruction, wse the same oil as that used to fill the finished tail rotor drive system. The
same oil approved for usein the engineis aso approved for this purpose. See the Lycoming
operator’s manual for alist of approved als.

NOTE
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6) Upper Gearbox - Removal and Disassmbly

The upper tail rotor geabox may be removed and dsassembled in the foll owing manner (Seefigures
BPM-14,and BPM-15):

1. Remove the T/R Blades, Hub and controls per the maintenance manua. (Fig. BPM-17)

2. Draintheoil from the intermediate tail rotor gearbox housing (Fig. BPM-14-22) by removing
thedrain plug onthe left side.

3. Removethetwo upper mounting balts (BPM-15-1), nus, and washers from the upper pylon
and geabox mourting flange (P/N 2522, fig BPM-15-22).

4. Loosen the damp bdt, washer and nu in the intermediate gearbox housing cover (P/N 249-4,
fig. BPM-14-1).

5. With the balt loose, remove the upper gearbox and vertica housing (P/N 278-200,fig
BPM-15-10,and 2493, fig BPM-15-7) straight up and o of the intermediate gearbox
houwsing cover (P/N 2494, fig BPM-14-1).

If the upper gearbox system canna be eaily separated from the intermediate gearbox, it is possble
that the two shafts are practicdly welded together. Thisis caused by improperly mating at
asembly the lower key in the verticd drive shaft couging to the output gear of the intermediate
gearbox. In this case, remove the intermediate gearbox cover screws and remove the lower output
shaft with the upper drive assembly. Then, cut in two the verticd drive shaft housing and verticd
drive shaft. Thiswill free the intermediate gearbox output shaft and male cmuping. Replace dl
damaged parts. Seesedion ®Repladng Comporents® of this rvice instruction onthe subjed of
repladng the verticd shaft (P/N 24910, fig. BPM-15-9).

NOTE

| NOTE | Do nd remove the dowel pinsin the geabox housing. |

6. Thereisakey inthe keyway of the male wuging (P/N 249-9, fig. BPM-15-8) onthe verticd
drive shaft (P/N 24910, fig. BPM-15-8). If you reed to remove it, for example to replaceit,
you can doit at thistime. Otherwise, it is best nat to remove it neallesdy.

7. Unsafety and remove the screws from the flare retainer (P/N 15-17,fig. BPM-15-20), thereby
freang the verticd drive shaft with gear and beaing, the housing, mourting flange, and
gasket/shim, from the upper gearbox housing. This also frees the tail rotor guard mourting
plate (P/N 2935,fig. BPM-18-7).

The bearing clamp (P/N 10863, fig. BPM-15-28) and kronze bearing (P/N 10864, fig.
BPM-15-29) mentioned in some of the foll owing steps are not present on Brantly model
B-2 helicopters srial numbersupto 102.In that case, disregard all steps referring to this
beaing and clamp.

NOTE
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8. Unsafety and remove the bearing clamp bdts with washers from the bearing clamp (P/N 108
63,fig. BPM-15-28), freeng the damp from the housing.

9. Remove the bearing screw from the bronze beaing (P/N 10864, fig. BPM-15-29).

10.Using the verticd drive shaft assembly (P/N 24910, fig. BPM-15-9) gently pull the bronze
beaing (P/N 108-64) out the top d the housing (P/N 249-3, fig. BPM-15-28).

11.Remove the mtter pin, nu, washer, and bdt from the male wugding (P/N 2499, BPM-15-8)
and verticd shaft.

12.Remove the male wuging (P/N 2499, fig. BPM-15-8) from the verticd shaft. See caition
below.

The male cougding (P/N 249-9) bore and shaft (P/N 249-10) outer diameter are made to
close tolerances and may have been pressfitted depending onwhere the parts fall within
tolerances. Avoid any damage (scratches, dents) to the parts when trying to separate

CAUTION | them. If present, we suggest the use of the bronze bearing (P/N 108-64) and a non-

marring mall et to knack off the male couging from the shaft. Slide the bearing up
against the couding then tap it evenly onall sides. SeeSB-105for information onshaft
inspedion and repair. Consult the fadory for any damage to the male couging.

13. Remove the bronze bearing and mourting flange (P/N 2522, fig. BPM-15-22) from the
verticd drive shaft.

14.Before disasembly, if the shaft (P/N 249-10,fig. BPM-15-9) and gear (P/N 15-8, fig.
BPM-15-25) may get reasembled again then they must be marked so that they line-upin the
same way as they were assembled, withou them being clocked 18C'. Place atemporary mark
on bah the gear and the shaft so that the marks can be lined upagain. Do na etch or scratch
the metal in any way. We suggest the use of self-adhesive tape (clean the aea as needed for
the tape to stick).

15. Remove the balt and nu from the flanged bushing (P/N 15-6, fig. BPM-15-24) on the upper
end d the verticd shaft and gear (P/N 24910 and 15-8, fig. BPM-15-25).

16. Remove the gear (P/N 15-8, fig. BPM-15-25) and flange mourting (P/N 252-2, fig. BPM-15-
22) from the verticd shaft. See caition kelow.

CAUTION

The gear (P/N 15-8) bore and shaft (P/N 249-10) outer diameter are made to close
tolerances and may have been pressfitted depending onwhere the parts fall within
tolerances. Avoid any damage (scratches, dents) to the parts when trying to separate
them. We suggest the use of awooden dovel and mall et to knack out the shaft from the
gear. SeeSB-105for information onshaft inspedion and repair. Consult the fadory for
any damage to the gea.

17.Remove the main input beaing (P/N 206K) from the gear (P/N 15-8).
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18. Unsafety and remove the screws on the upper gearbox output cover (P/N 284-2, fig. BPM-15
11).

19. Remove the mver from the upper gearbox howsing (P/N 250-1, fig. BPM-15-27).

| NOTE | Retain thelaminated shim (P/N 251-1, fig. BPM-15-14) for use on reassmbly.

20.Remove the output shaft (P/N 15-100,fig. BPM-15-16) and beaing from the gearbox housing.

21.Remove the bearing from the housing and keep the spring (P/N 401,fig. BPM-15-18) and
spring retainer (P/N 400,fig. BPM-15-19).

22.1f nealed, remove the sed (P/N 63-139,fig. BPM-15-13) from the output cover. Do nd
remove this part unrecessarily.

23.Remove the bearing from the output shaft (P/N 15-100,fig. BPM-15-16) using the beaing
removal tod (AT-15-100).

Agsembly P/N 15-100,BPM-15-16, gear and shaft assembly, must not be disassembled.

NOTE The gear and shaft canna be purchased separately. They can be purchased only as a unit.

24.Clean, ched, andreplace & parts per the periodic inspedion guides (ex. 100h, 300, etc...)
and any appli cable service documents (ex. SB-105). Make sure to clean off all the residual
TITESEAL gasket compound.
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7) Upper Gearbox - Assmbly and | nstall ation

7.1) General procedure

The upper tail rotor geabox may be assembled and install ed in the foll owing manner (Seefig.
BPM-15):

| NOTE | Before repladng any comporent, see sedion 8to seeif any special instructions apply. \

If removed, do na install the oil sed into the output cover (P/N 284-2, fig. BPM-15-11)

NOTE | il caled for later on.

1. Instal the main beaing (P/N 206K, fig. BPM-15-15) onto the output shaft assembly (P/N 15-100,
fig. BPM-15-16). Check for proper mating using a.001feder gauge. The gauge must not be ale
to slide in between the inner race of the beaing and the gear.

2. Ingtal the end bearing (P/N 910X, fig. BPM-15-17) onto the output shaft assembly (P/N 15
100. Ched for proper mating using a.001feder gauge. The gauge must not be aleto slidein
between the inner raceof the bearing and the shouder on the shaft.

3. Shimming for output shaft in-out movement: Use shim P/N 251-1 (fig. BPM-15-14) at the
output end d the upper tail rotor geabox. Placethrust spring retainer (P/N 401,fig. BPM 15-18)
into end d output shaft (P/N 15-100,fig. BPM 15-16). Omit spring (P/N 400,fig. BPM 15-19) at
thistime. Insert the output shaft into the gearbox with the origina shims (P/N 251-1, fig. BPM
15-14), if avallable. Install the cver (P/N 284-2, fig. BPM-15-11) such that the linkage posts are
at approximately 1 O'clock and 7O'clock. Install at least 5 equally spaced screwsin the ver.
Use one or more washers (AN960-10L) to prevent screws from bottoming out. Where thereis no
room for awasher and ore or moreisrequired, use abdt one size shorter. Crosstorque to 2025
in-Ibs. Do na safety. Using adial indicator, measure the distance the shaft movesin and od.
Change the thicknessof shimming as needed to oltain a movement of .008inches of in and ou
movement. Record shim thickness

4. Remove the spring retainer, ouput shaft, and cover from the gearbox.

5. Reinstal into the geabox the spring retainer, ouput shaft, and cover (P/N 2482, fig.
BPM-15-11) but including the spring and the anourt of shims previously calculated. Cross
torque (20-25in-1bs) at least 4 screws onthe aver. Do na safety. (Thiswill be completed at the

end)

6. Insped the shaft (P/N 24910, fig. BPM-15-9) according to SB-105.Repair or replace &
necessary per SB-105.

7. Ingtal the gea (P/N 15-8, fig. BPM-15-25) onto the shaft. See sed. 7.2.
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8. Lightly lubricae the mating surfaces of the beaing (206K) and gear (P/N 15-8). Install the
beaing and flanged bushing (P/N 15-6, fig. BPM-15-24) onto the shaft. Ched that the bearing is
pressed in al the way up against the gear by cheding the gap with a.001max feder gauge. (The
gap between the bearing's inner race and the gea must be lessthan .001) Install i nto the gear the
bat (P/N 15-201,fig. BPM-15-30) and nu (P/N AN364-1032,fig. BPM-15-31) then torque 7 to
12in-lbs above run-down torque (aka drag torque).

9. Sliptheflange mourting (P/N 252-2, fig. BPM-15-22) onto the previous asembly.

10.Ched that al 5 pins (BPM-15-26) are present and that they protrude .25+.03inches. Replace ay
missng pins.

11.Shimming for Backlash: If avail able, install i nto the input end d the gearbox all the original
shims (P/N 251-32). The anourt of these shims controls backlash. Install the shaft/gear/bearing
asembly onto the geabox using at least 5 equally spaced screws (P/N AN4-10A, fig. BPM-15
1), with ore washer (P/N AN960-10L) each, throughthe flange mourting (P/N 2522,
BPM-15-22) into the gearbox. Add ore washer eat as required to prevent the screws from
bottoming out. Crosstorque 20to 25in-lbs. Using adial indicator, measure the backlash between
the geas. When measuring badklash, apply a small forceinline with the shaft (towards the gear)
to take-up any play in the beaing. Adjust shim (P/N 251-32) thicknessas required to achieve
.002.006 kadklash. When proper backlash is obtained, use afeeler gage to measure the gap
between the flange mourting and the gear box housing. Record gap thickness Reaord shim
thickness

12. Remove the screws install ed in the previous gep and separate the flange mourting from the
gearbox. Make note of any extrawashersinstalled.

13. Shimming for pre-load: This gep isimportant in arder to prevent the outer race of the beaing
from rotating relative to the gearbox. Subtrad .001to .002(pre-load) to the gap thickness
measured in the &owve step @Shimming for Badklash®. Record required shim thickness Install
shims (P/N 251-2) that total the cadculated thicknessin between the flange mourting (P/N 2522,
BPM-15-22) and the geabox.

The bearing clamp (P/N 10863, fig. BPM-15-28) and kronze bearing (P/N 10864, fig.
BPM-15-29) mentioned in some of the foll owing steps are not present on Brantly model B-2
heli copters srial numbersupto 102.In that case, disregard all steps referring to this beaing
and clamp.

NOTE
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14. Lightly lubricate the mating surfaces of the male wupging (P/N 249-9) and the shaft (P/N
249-10). Install the male couping onto the shaft. See sed. 7.2.

- If the bronze beaing is nat part of the heli copter©s configuration: Install the bolt (P/N 249-11),
washer (P/N AN960-10), and nu (P/N AN320-3). Torque only to the minimum required in order
to insert the aotter pin (P/N AN380-2-2).

- If the bronze beaing (P/N 108-64) is part of the helicopter©s configuration: Do na install the
bronze beaing but doinstall the balt (P/N 249-11), washer (P/N AN960-10), and nu (P/N
AN320-3) and tighten oy enough to eliminate gaps between them and the shaft. Do na install
the mtter pin. (The bronze bearing will be install ed for goodlater in this procedure.)

15.Install onto the gearbox the previous assembly along with the retainer flange (P/N 15-17,fig.
BPM-15-20), the shaft howsing (P/N 249-3, fig. BPM-15-7), and shims. Install 5 equally spaced
screws (P/IN AN50210-12), one washer (P/N AN960-10L) ead, into the retainer flange. Install
an extrawasher each as needed to prevent the screws from bottoming out. Crosstorque 20to 25
in-lbs.

16.Ched theinternal alignment: Measure the dignment of the male couging within the tube per
SB-105and correct if necessary. Seefig. SI-10-1.

Fig. SI-10-1, Internal Alignment.

17.Remove the screwsin the retainer flange (P/N 15-17). If the bronze beaing is part of the
heli copter's configuration skip to the next step. Otherwise, go to step 27.

18. Separate the componrents without uninstalli ng any more fasteners at this point.
19. Uninstall the male cougding (P/N 249-9) from the shaft.

20. Lightly lubricae the mating surfaces of the bronze bearing (P/N 108-64) and the shaft (P/N 249
10). Slip the bronze beaing onto the shaft.
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21.Insped the male muping and the shaft acording to SB-105.The previousinstall ation and
removal could have damaged them. Repair or replacethem if necessary per SB-105.Lightly
lubricate the mating surfaces of the male cuging (P/N 249-9) and the shaft (P/N 249-10). Install
the male wuding onto the shaft. Seesedion 7.2.

22.Lightly lubricate the mating surfaces of the bronze bearing (P/N 108-64) and the shaft housing
(P/N 249-3).

23.Alignthetwo hdesin the bronze beaing with the hales in the shaft housing. Insert the pins of
tod AT-108-64 into the haesin the bronze bearing. Carefully push the bearing in through the
flare end d the housing until the haes in the bronze bearing line up with the halesin the tube.
Rotate the beaing as neeled.

24. Insert the set screw (P/N AN503-6-4, fig. BPM-15-29) into the bronze beaing with a small
amourt of TITESEAL compound orthe threads. Tighten the screw until snug but withou
deforming the tube. Install the bearing clamp (P/N 108-63 fig. BPM-15-28), with the vent hole
fadng down, aroundthe shaft housing. Torque screws 20-25 in-1bs and safety with .032lockwire.

25.Apply alight coat of TITESEAL to the outside surface of the flare on the shaft housing (P/N
2493, fig. BPM-15-7). Do not apply TITESEAL gasketing material to shims. This could skew
the shimming thickness

26. Bring together the gasket/shim, mourting flange (P/N 252-2), shaft housing (P/N 249-3), and
retainer flange (P/N 15-17) over the dowel pins and orto the upper gearbox housing.

In the final install ation, the fastenersin the retainer flange (P/N 15-17) are nat al the same.
NOTE | Theinformationin this Service Instructionis corred. The Brantly Parts Manual will be
corrected in its next revision.

27.Attach thetail rotor guard fitting (P/N 2935,fig. BPM-18-7). Install i nto the guard fitting's (P/N
2935 4 hdes 1 (one) balt (P/N AN3H-7A) each. Install i nto the remaining gearbox's 6 hdes one
screw (P/IN AN502-10-12) and ore washer (P/N AN960-10L) each. Use one alditional washer
per fastener as neaded to prevent them from bottoming out. Crosstorque dl 10 fastenersto 20-25
in-Ibs. Turn the output shaft by hand to check for binding or roughness If you find any,
disassemble the gearbox and correct the problem. If there ae no problems, seaure fasteners with
0.032 safety wire.

28.Clean the lower end d the shaft housing (P/N 249-3) in the aeawhere it will contact the o-ring
in the intermediate gearbox retaining cover (P/N 2494, fig. BPM-14-1). Thiswill ensure the best
sed possble & the o-ring.

29.1f the key is absent from the keyway of the male couging (P/N 249-9), it can beinstalled at this
time. Placethe key firmly into pace It shoud be straight to slightly inclined dovnward toward
the end d the male cougding, which will fadlit ate easier install ation into the intermediate
gearbox.
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30. Placethe lower gearbox output gea and shaft assembly (P/N 249-100,fig. BPM-14-7) with its
keyway aligned with the damping areaonthe @ver (P/N 2494, fig. BPM-14-1).

31.Turn the vertical drive shaft (P/N 24910, fig. BPM-15-9) so that the male couging (P/N 2499,
fig. BPM-15-8) and key are digned oppaite the upper geabox mourting flange (P/N 252-2, fig.
BPM-15-22) area and inline with the intermediate gearbox output shaft and clamping area on the
intermediate gearbox cover (P/N 249-100gear, fig. BPM-14-7, and 28-4 cover, fig. BPM-14-1).

32. Carefully mate the male amuging with key into the keyway of the intermediate gearbox output
gear. Using anon-marring mall et, lightly tap orto the gearbox to ensure proper seding of the
male mugding into the intermediate gearbox.

Ensure that the key hasnot fallen out of the keyway into theintermediate
WARNING gear box during mating and install ation.

| CAUTION | Do na start the heli copter withou daing the foll owing check.

33.Chedk for proper engagement at the keyway: Set the rotor brake (locking the rotor system,
transmisson andtail rotor drive systemsin pasition) and attempt to turn the tail rotor system. Use
aforce of NO MORE THAN 10 POUNDS and 10INCHES FROM THE HUB CENTER. If the
tail rotor system turnsin either diredion, the key is not engaged properly in the intermediate
gearbox and the vertical drive asembly must be removed and reinstall ed.

If left improperly install ed the verticad drive shaft male wugding will become, over time,
CAUTION | welded to the intermediate gearbox output shaft. If this occurs the two canna be
separated withou destroying the parts. Seesed. 6, dsassembly instructions, for detail s.

34.Chedk the parallel offset: Thisched isdescribed in SB-105, Sect. 2.7,item 1. If thisched is
required at thistime by SB-105,then we recommend you perform it at this point in the procedure.

| CAUTION | Chedk the aia clearance and lateral angular dignment at every installation.

35.Chedk the axial clearanceand lateral angular alignment: These dieds are required by
SB-105,Sed. 2.7,items 2 and 3.To check for axial cleaance, rotate the tail rotor geabox so that
the lugs on the flange mourting (P/N 252-2, fig. BPM-15-22) are next to bu not over the
correspondng mounts onthe tail pylon (Seefig. SI-10-2). Make sure that the asembly is
bottomed ou, that the shaft seas fully down into the intermediate geabox. Y ou may try tapping
gently ontop d the geabox with anonmarring mallet. Measure the acial distancefrom the
bottom of the flange to the top d the pylon mourts (Seefig. SI-10-2). If the gap in each o the
two locdionsis not equal then thisisreferred to as lateral angular misalignment. See the table
below for the adionto take depending onthe measurement.

(File: SI-10_~_ 20050914 final.doc)



BRANTLY INTERNATIONAL INC. SERVICE INSTRUCTION No: 10
REVISION: 14 Sept. 2005 PAGE: 11/16

Gap/Overlap Action

Make sure the male couging isfully seaed into the intermediate gearbox by
Gap ower .063 tapping gently ontop o thetail rotor geabox with anon-marring mallet. If the gap
persists then consult the fadory.

Up to agap o .063 | Install one or more washers (F/N AN960-416 o AN960-416L) to fill the gap. Do
not exceal ore AN960-416 a two AN960-416L washers (.063inch naminal) in
No gap or overlap. | either of the gaps. Proceed to next step.

Overlap upto .063 | Proced to next step. (No shimming washers required)

Overlap over .063 | Consult the fadory.

Fig. SI-10-2 - Gearbox position for axial cleaance chek

36. Install the upper mourting bats (fig. BPM-15-1), nus, and washers through the upper pylon
bulkhead and into the gearbox mourting flange. Torque to 50-70in-lbs.

37.Ched theintermediate angle: Thisisthe anglein between the long shaft housing (from the
engine compartment to the intermediate tail rotor gearbox) and the upper (verticd) shaft housing.
This ched is described in SB-105, Sect. 2.7,item 4. If this check isrequired at thistime by
SB-105,then we recommend you perform it a this point in the procedure.

38. Oncethe mating of the upper gearbox assembly and the intermediate gearbox has been chedked
and accompli shed, seaure the balt, washer, and nu in the damp o the intermediate gearbox
cover (PIN 2494, fig. BPM-14-1).
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39. Make sure the cover (P/N 284-2, fig. BPM-15-11) of the output side of the geabox is pasitioned
with the linkage posts at approximately 1 O'clock and 7O'clock. Corred if necessary. Install any
misgng screws in the mver. Use one or more washers (AN960-10L) to prevent screws from
bottoming out. Where there is noroom for awasher and ore or moreisrequired, use abdt one
size shorter. Crosstorque to 20-25 in-1bs and safety with .032wire.

40. Reasemble therest of the tail rotor system and controls per the maintenance manual. Ched the
tail rotor control rigging before flight. Chedk the system for operation and for adequate
lubricaion onapost-flight inspedion.
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7.2) Fitting the gear (P/N 15-8), shaft (P/N 249-10) and male awupling (P/N 249-9)

The gear's (P/N 15-8, fig. BPM-15-25) bore, the shaft's (P/N 249-10, fig. BPM-15-9) outer diameter,
and the male omugding's (P/N 2499, fig. BPM-15-8) bore ae made to close tolerances. In some cases,
there may be an interferencefit between them. Avoid damaging (scratches, dents) the parts when trying
to mate them.

The shaft (P/N 249-10) is subject to fatigue type loading. Surfacedamage such as nicks,
WARNING | dents and scratches can severely reducethe expeded life of the shaft. See SB-105for
more information oninspeding the shaft and repair procedures.

Before mating these parts:

q Makesurethat there ae no kurrs or other foreign oljeds on the mating surfaces. These can be
dragged along and crede scratches. Thisis espedally important in the areaof the balt hole dter any
material removal in that hole.

q If thereisany interferencein thefit, heat the gear and cod the shaft to ease assembly. You can heat
the gea by placing it in ha oil, 250F max. Y ou can cod the shaft by placing it in an ardinary
freezer. Kee the mating surfaces well lubricaed at assembly.

If the gear was heaed and/or the shaft was cooled to ease assembly then, orce
asembled, you must very quickly move the shaft to its proper locaionin the gear. The
gear and shaft immediately start going back to their normal temperature. Asthey do so,
the fit between them becomes tighter and it is more difficult to move them.

CAUTION

You can use atapered purch through the balt hole to line up the parts in the assembly. Do nd hammer
the tapered punch. Only use moderate hand force If the holesdo nd line up unabr those @ndtions then
you can redo the assmbly (including heating and codling). If the assembly is taken apart then the
mating surfaces must be inspected for damage (ex. scratches) and repaired if necessary. SeeSB-105in
particular. Also, assuming there ae no aignment markers, you may need to rotate the shaft 180° relative
to the gear so that the haes line up better.

If the bt halesdo nd line up at assembly, it is better nat to try and line-ream them together. Reaming
the assembly can result in an oval shaped and ou of tolerancehadlein either part. Seesect. 8.1for
dimensions and tolerances. If you are mating 2 parts (shaft, gear, male couding) that were nat
previously assembled to ore ancther then see sedion 8 d this SI. Otherwise, use the instructions from
this edion.
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8) Replacing Components

The replacement of certain comporents in the drive system requires ecia procedures. These spedal
cases and procedures are described below and must be foll owed in addition to the assembly and
install ation procedures above.

8.1) Mating the shaft (P/N 249-10), gear (P/N 15-8), and male wmupling (P/N 249-9)

When replaang the shaft, gear or male wuging specia care must be taken to make sure that the bolt
holes are not over-sized, elongated, or that imperfections (ex. nicks, scratches) in thase balt holes cause
stressrisers. Also, care must be taken to insure the proper fit of the shaft to the gear in order to insure
that the shaft will | ast to its intended life limit.

After any machining operation onthe shaft or after disassembling the shaft, aways
WARNING | insped it per SB-105before assembly. The same gplies to the male mwuping and the
gear.

Do na remove ashaft P/N 249-10 from one assembly P/N 278 200to mate it to another
WARNING | (different serial numbers) assembly P/N 278 200. Shaft p/n 24310is nsitiveto
fatigue and assembly p/n 278200islife limited.

Proper drilli ng and reaming of the balt hole to conred the shaft to the gear and the shaft to the male
coudingiscritical. At the factory, thishdeisreaned at assembly to close tolerances. In some cases, it
ispaosshbleto re-use eisting parts. Whatever combination o new and existing parts you are considering,
consult the 2 tables below to seewhether it is recommended and what instructions to foll ow.

Mating a ggar to ashaft:

Gear Shaft Operation
New This operationis possble a&long as you follow theinstructionsin sed. 8.1.1.
New Shaft For best results, let the fadory or factory approved personnel do this work.

This operationis not recommended. We recommend that you instead

Gea g;’ttl g purchase anew shaft (or higher assembly) and refer badk to this ssdionas
necessry.

Existing New This operationis possble & long as you follow the instructionsin sed. 8.1.1.

Gea Shaft For best results, let the fadory or factory approved personnel do this work.
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Mating amale coupling to ashaft:

Male Shaft Operation
Coupling
This operation must be dore & the fadory or by fadory approved personrel
New using factory approved toadling. We recommend that you purchase the male
N Shaft coupding and shaft assembly (P/N 2492, or higher assembly) instead of the
ew Male L
Cougling |nQ|V|duaI parts_:.
Existing This operationis nat recommended. We recommend that you purchase the
Shaft male couping and shaft assembly (P/N 249-2, a higher assembly) instead of
anew male mugding onits own.
Existing This operation must be dore & the fadory or by fadory approved personrel
Mae New using factory approved toadling. We recommend that you purchase the male
Couling Shaft couping and shaft assembly (P/N 2492, or higher assembly) instead of a

new shaft onits own.

8.1.1) Mating an upper shaft (P/N 249-10) to a gear (P/N 15-8)

A fadory-new shaft, never before part of an asembly, will have an urdersized (A£182 badlt hole & the
gear-end d it (1.445inches from the end). A fadory new gear, never before part of an assembly, will
have an urdersized (A 182 badlt hale. Use the following procedure to gpen upthishadle. A similar
procedure can be used if the hale of either the shaft or the gear is aready full sized. Refer to the tablesin
sed 8.1to determine if this procedure is recommended.

1. Clean andremove awy burrsin the gear and shaft.

2. Insert the shaft into the gear (See sect. 7.2 andline up the balt holes aswell as possble.

3. Place aemporary marker on bdh the gear and shaft so that they can be lined upagain in the same
way. We suggest using self-adhesive tape (clean surface before gplication).

4. Reamout aslittle @ possble ather or both sides of the hale until the balt fits. If both hdes are
above A.1894to begin with (parts from different assembli es) then we recommend nd line reaming
both sides smultaneously since this can likely result in elongated or oversized hdes. If thehdlein
either or both the gear and shaft is closer to A 182to begin with then we recmmmend that you line-
ream both sides smultaneously (up to £ 1899max) using reamers in small i ncrements (such as.001
inches diameter) until the balt fits.

CAUTION

Depending on the size of the gear's bore and the outer diameter of the shaft, there may be
an interference fit. A tight fit will i ncrease the likelihoodthat the shaft can be scratched
(beyondrepair) by removing the gear. Therefore, we recommend that you avoid as much
as possble removing the gear from the shaft. The gear and shaft must still be gart at
some paoint in order to perform all the inspedions per SB-105.
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5. Measurethe bolt hdes. If any hole measures more than A£1899then that part must be scrapped.
Deburr and clean bah parts. Inspect the shaft per SB-105 Repair or replace per SB-105.Continue
with the assembly procedure in sed. 7.

Remember to remove the dignment markers oncethe shaft and gea are assembled for

NOTE
good.
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