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Wrist system sub-assemblies
 that can be assembled independently are:



Stage 1-2 pulley-pinion sub-assembly



Stage 2-3 pulley pinion sub-assemblies



Main motor housing sub-assembly



Differential sub-assembly



Toolplate sub-assembly


The following sections will provide instructions to assembling each sub-assembly and assembling the final wrist system.  It is advisable to familiarize yourself with the Wrist part numbers prior to assembly.  Study the machine drawing set, and the supplemental wrist diagrams included.  
Special note about adhesives:

The wrist assembly contains parts and subassemblies that are coated both with lubricant and with adhesive over separate designated surface areas.  Precautions must be taken to prevent cross-contamination.  Normally it is best to apply and cure adhesive first and only then apply lubricant.  However, the nature of the design in several cases constrains the sequence to the reverse, where the lubricant is applied first, making contamination problematic.  For the latest instructions on Loctite applications and specifications, go to http://www.loctite.com.  Please follow these instructions for adhesive application:

1. Start with a clean, well lit work table, in a room with controlled access.

2. Have the parts, latex surgical gloves (several sets), Loctite cleaner, Loctite Primer, and Loctite 680 adhesive ready in advance.

3.  Scrub any tools (only if required for adhesive application) and your hands with soap and water.

4. Don a pair of surgical gloves.  If the gloves are powered, keep powered side against your skin.

5. Carefully clean the surfaces indicated for adhesive application by using the Loctite cleaner.

6. Apply Loctite Primer.

7. Apply Loctite Adhesive according to bottle instructions.

8. Allow for cure according to Loctite instructions.
1. Main Body

1.1. Stage 1-2 Pulley-Pinion Assembly


Part No.
Part Name
Qty per sub-assembly

Fabricated Parts
BW3-X01
Stg. 1-2 Pulley Pinion Central Tube
1


BW3-X02
Stg. 1-2 Pulley Pinion Upper Sleeve
1


BW3-X03
Stg. 1-2 Pulley Pinion Lower Sleeve
1


BW3-X11
Stg. 1-2 Pulley Pinion Axle
1





OEM Parts
SR3MCK5
MPB Radial Bearing
4





Accessories
7070
Loctite Cleaner



7471
Loctite Primer T



680
Loctite Adhesive




Mobil 1 Synthetic Grease
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Figure 1 -- Stage 1-2 pulley-pinion.
Refer to Figure 1 for this section.

NOTE:  You need to assemble two Stage 1-2 Pulley-Pinions for each Wrist

1. Slide on 2 MPB SR3MCK5 bearings onto one end of X11 shaft.

2. Slide the shaft into X01 pinion making sure that the small diameter tip on the shaft faces downwards.

3. Apply thin coat of grease only on the top half of the pinion.

4. Slide X02 pulley onto the pinion.

5. Install the other two bearings into the bottom section of the pinion.

6. Using the Loctite cleaner, wipe off the lower quarter of the pinion.  Make sure not to get any cleaner in the bearings.

7. After letting the cleaner dry, apply a thin coat of Loctite primer.  Make sure not to get any primer in the bearings.

8. After letting the primer dry for about 3-5 minutes, apply a thin coat of Loctite 680 adhesive onto the primed surface.  Be extra CAREFUL not to get any adhesive on or in the bearings.

9. Next, slip on X3 pulley carefully onto the pinion.  Keep the sub-assembly together while letting the adhesive dry/cure for 30 minutes. Press the pulley on firm enough to close the gap completely, but still allow the center part of the pulley to swivel freely. (Standing up the sub-assembly on a table suffices in keeping the sub-assembly together during the curing process.)

1.2. Stage 2-3 Pulley-Pinion Assemblies

1.2.1. Stage 2-3 Left

Part No.
Part Name
Qty per sub-assembly

Fabricated Parts
BW3-X04
Stg. 2-3 Left Pulley-Pinion Central Tube
1


BW3-X06
Stg. 2-3 Left Pulley-Pinion Upper Sleeve
1


BW3-X08
Stg. 2-3 Pulley-Pinion Lower Sleeve
1


BW3-X12
Stg. 2-3 Pulley-Pinion Axle
1





OEM Parts
SR3MCK5
MPB Radial Bearing
4





Accessories
7070
Loctite Cleaner



7471
Loctite Primer T



680
Loctite Adhesive




Mobil 1 Synthetic Grease
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Figure 2 -- Stage 2-3 left pulley-pinion.
Refer to Figure 2 for this section.

1. Slide on 2 MPB SR3MCK5 bearings onto one end of X12 shaft.

2. Slide the shaft into the X04 pinion (X05 pinion).

3. Apply thin coat of grease only on the pinion where X6 pulley (X7 pulley) will be contacting.

4. Install the other two bearings into the bottom section of the pinion.

5. Using the Loctite cleaner, wipe off the lower 1/2 inch of the pinion.  Make sure not to get any solvent in the bearings.

6. After letting the cleaner dry, apply a thin coat of Loctite Primer.  Make sure not to get any primer in the bearings.

7. After letting the primer dry for about 3-5 minutes, apply a thin coat of Loctite 680 adhesive onto the primed surface.   Be extra CAREFUL not to get any adhesive on or in the bearings.

8. Next, slip on the X8 pulley carefully onto the pinion.  Keep the sub-assembly together while letting the adhesive dry/cure for 30 minutes.  Again, press the pulley on firm enough to close the gap completely, but still allow the center part of the pulley to swivel freely. (Standing up the sub-assembly on a table suffices in keeping the sub-assembly together during the curing process.)

1.2.2. Stage 2-3 Right


Part No.
Part Name
Qty per sub-assembly

Fabricated Parts
BW3-X05
Stg. 2-3 Right Pulley-Pinion Central Tube
1


BW3-X07
Stg. 2-3 Right Pulley-Pinion Upper Sleeve
1


BW3-X08
Stg. 2-3 Pulley-Pinion Lower Sleeve
1


BW3-X12
Stg. 2-3 Pulley-Pinion Axle
1





OEM Parts
SR3MCK5
MPB Radial Bearing
4





Accessories
7070
Loctite Cleaner



7471
Loctite Primer T



680
Loctite Adhesive




Mobil 1 Synthetic Grease
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Figure 3 – Stage 2-3 right pulley-pinion.
Refer to Figure 3 for this section.

1. Slide on 2 MPB SR3MCK5 bearings onto one end of X12 shaft.

2. Slide the shaft into the X04 pinion (X05 pinion).

3. Apply thin coat of grease only on the pinion where X6 pulley (X7 pulley) will be contacting.

4. Install the other two bearings into the bottom section of the pinion.

5. Using the Loctite cleaner, wipe off the lower 1/2 inch of the pinion.  Make sure not to get any solvent in the bearings.

6. After letting the cleaner dry, apply a thin coat of Loctite Primer.  Make sure not to get any primer in the bearings.

7. After letting the primer dry for about 3-5 minutes, apply a thin coat of Loctite 680 adhesive onto the primed surface.   Be extra CAREFUL not to get any adhesive on or in the bearings.

8. Next, slip on the X8 pulley carefully onto the pinion.  Keep the sub-assembly together while letting the adhesive dry/cure for 30 minutes.  Again, press the pulley on firm enough to close the gap completely, but still allow the center part of the pulley to swivel freely. (Standing up the sub-assembly on a table suffices in keeping the sub-assembly together during the curing process.)

1.3. Main motor housing sub-assembly


Part No.
Part Name
Qty per sub-assembly

Fabricated Parts
BW3-M01
Bottom Motor Housing
1


BW3-M02
Top Motor Housing
1


BW3-M03
Resolver Rotor Shaft
2


BW3-M04
Motor Shaft
2


BW3-M05
Motor Housing Connector Plate
1


BW3-M06
Arm Interface Unit
1


BW3-M07
Nut Retaining Plate
1


BW3-M09
Worm
2


BW3-M10
Motor Shaft Termination
2


BW3-M11
Rotor Sleeve
2


BW3-M12
Shaft Termination Washer
2





OEM Parts
SR4MCKE5
MPB Radial Bearing
4


#6-32 1-1/2”
Socket Cap Screws
4


#8-32 1/2”
Socket Cap Screws
3


SQ-3
Berg Synchro Clamp
8


ø1/16” x 1/8”
Steel Dowel Pins
2





Accessories
7070
  Loctite Cleaner



7471
Loctite Primer T



680
Loctite Adhesive



222
Loctite Threadlocker


1.3.1. Installing the Stator
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Figure 4 – Stators-in-housing assembly.
1. Clean the inner walls of the top motor housing M02 with the Loctite cleaner.

2. After the solvent dries off, apply a thin coat of the Loctite Primer to the inner walls of M02.  Wait 3-5 minutes of the primer to dry.

3. Carefully insert a motor stator into one of the holes in M02.  Insert the end of the stator without the electrical wire.  Make sure that the wires are facing towards the center of M02.

4. Apply a ring of Loctite 680 adhesive around the stator near the insertion point.

5. Gently press the stator into M02 until it reaches a stop.

6. Repeat steps 3-5 to install the other stator into M02.

1.3.2. Preparing the Motor Shaft and Rotor

NOTE:  Make sure that the motor rotor is far from and does not come in contact with any ferrous or magnetic material.


[image: image8.wmf]RBE 01213

Motor Rotor

BW3-M04

Motor Shaft

BW3-M11

Rotor Sleeve

(Press & Glue first)


Figure 5 – Rotor assembly for base motors.
1. Install a mini-dowel pin into the top part of the motor shaft M04.

2. Slide an MPB SR4MCKE5 bearing with the retainer end first onto the motor shaft M04 until it reaches the shoulder.  Make sure that the bearing retainer faces up to reduce the chances of dust/dirt from contaminating the motor.

3. Clean the area of the motor shaft where the rotor contacts with the Loctite cleaner.

4. After the cleaner dries, apply a thin coat of Loctite Primer onto the cleaned area.

5. Apply a very thin coat of Loctite 680 adhesive on the primed area.

6. Slide the rotor onto the motor shaft till it contacts the previously installed bearing.  BE VERY CAREFUL not to allow the adhesive to bunch up and contact the bearing.  If the adhesive begins to bunch up while sliding the rotor, use a Q-Tip to remove the excess adhesive.

7. Keep the shaft shoulder, the bearing, and the rotor in contact while the adhesive is drying.  Allow the adhesive to dry for 30 minutes before handling.

8. Install the other bearing onto the motor shaft making sure that the bearing retainer faces away from the rotor.

9. Test the glue line using the procedure outlined in Verification Testing for NC 970450 (maybe put the procedure description here)
1.3.3. Combining the Rotor and Stator
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Figure 6 -- Rotor-Stator assembly for base motors.
1. Cover the motor rotor with paper to prevent the rotor from coming into direct contact with the stator.  Make sure that the paper cover is long enough so that it can be pulled out from the stator.

2. Insert the paper covered rotor&shaft into the stator until the bearing sits snugly in its well.  Remove the paper after installation.

3. Route the motor wires for both motors through the center of the lower motor housing M01.

4. Close the top M02 and lower M01 motor housings together by hand.  Do not use screws yet.

1.3.4. Installing the Resolvers


[image: image10.wmf]JSSB-15-5-05K

Resolver Rotor

JSSB-15-5-05K

Resolver Stator

BW3-A…

Motor Housing Assembly

 

Synchro Clamp

Taps (8 

plc’s)


Figure 7 -- Resolver attachments in base-motors assembly.
1. Clamp down the 2 resolvers into the resolver pockets of the lower motor housing M01 using the synclamps.

2. Clean the outer surface of the resolver shaft M03 and the inner wall of the resolver rotor with Loctite cleaner.

3. After the cleaner dries, apply a thin coat of Loctite Primer onto the cleaned surfaces.

4. After letting the primer to dry for 3-5 minutes, apply a ring of Loctite 680 adhesive around the center of the resolver shaft M03.

5. Carefully attach the resolver shaft M03 to the motor shaft with a #8-32 x 1/2” socket screw.

6. Carefully slide the resolver rotor onto the resolver shaft M03.  Push and twist the rotor to allow the adhesive to cover all contact areas.

7. Rest the assembly on the resolvers on a flat table to allow the resolver rotor to be flush with the resolver stator.  Let the adhesive cure for 30 minutes.  Make sure that the resolver rotor sits flush to its stator.

8. Next, install the resolver stators onto the M01 Bottom Motor Housing by using the clamping mount screws (3 per stator).

9. Then, install the resolver rotors to their corresponding stators by inserting them into their stators, and screwing them in loosely with the #8-32 socket screws.  Keep the screws loose because the resolvers will be aligned after assembly.

1.3.5. Completing the Motor Housing Assembly
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Figure 8 -- Final assembly of base motors.
1. Attach the M05 Motor Housing Connector Plate to the motor housing using 4 #6-32 x 1-3/4” socket screws.  These screws will also hold together the two motor housing halves.

2. Attach M10 Motor Shaft Termination to the motor shafts by sliding them on.

3. Place a M12 Shaft Termination Washer on each of the M10s, and screw in a #8-32 x ½” flat head socket screw into each washer.
1.4. Completing the Main Body Assembly


Part No.
Part Name
Qty per sub-assembly

Fabricated Parts
BW3-X13
Standoff
4


BW3-X14
Standoff Nut
4


BW3-X19
Shell Clamp
1


BW3-A…
Motor Housing Assy
1


BW3-A…
Stg 1-2 Pulley-Pinion Assy
2





OEM Parts
#4-40  1-1/4”
Threaded Rod
4



Belleville Spring Washer
8





Accessories
222
Loctite Threadlocker
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Figure 9 -- Assembly of standoffs, 1st bulkhead plate, and stage 1-2 pulley-pinions.
1. Insert 4 #4-40 x ¾” threaded rods into the corresponding thread taps of the M02 Top Motor Housing.  Use Loctite 222 and twist them on by hand as tight as possible.

2. Orient the sub-assembly so it sits upright. (So it sits with the motor shafts pointing up.)

3. Lay two sets of Belleville washers in the two spots indicated in the figure.  Use the <> configuration.

4. Insert the two completed Stage 1 Pulley-Pinions into the counterbores where the washers are.  Let them balance as is temporarily.

5. Place the X09 Stage 1-2 Bulkhead onto the Pulley-Pinions so the larger shallow counterbores face up.

6. Next slide the 4 X13 Standoffs through the X09 Bulkhead so that the shorter ends of the standoffs slide down onto the #4-40 threaded rods.  Be sure to also slide on the 4 corresponding Standoff Nuts (X14) to clamp the bulkhead.  Hand tighten.
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Figure 10 -- Assembly of lower wrist through the transmission top plate.
7. Place two more sets of the Belleville washers onto the top exposed bearings of the Stage 1-2 Pulley-Pinions as well as the large shallow counterbores in X09 Bulkhead.   Use the same <> configuration

8. Place the completed Stage 2-3 Pulley-Pinions onto the X09 Bulkhead so their larger OD pulleys are oriented down and sunk into the corresponding counterbores in the X09 Bulkhead.

9. Slide on the X10 Stage 2-3 Bulkhead so the center shallow counterbore faces upward.

10. Slide the remaining 4 X14 Standoff Nuts down the 4 standoffs and hand tighten to clamp down the bulkhead.

11. Place two more sets of the Belleville washers onto the exposed bearings of the Stage 2-3 Pulley-Pinions.

12. Place the X15 Transmission Top Plate onto the 4 standoffs so that the standoffs, and the Pulley-Pinions all slide in to their corresponding counterbores.  IMPORTANT: Be sure to fasten the X15 Transmission Top Plate to the assembly so that the through hole on its side wall is on the same side as the LEFT pulley-pinion.  Follow figure 1.4b EXACTLY.

13. Screw down the X15 Transmission Top Plate with 4 #4-40 x ½” socket cap screws.

14. Verify that all four Pulley-Pinions spin freely.  If they do not spin freely, investigate and remedy the situation.

2. The Differential and Toolplate Joints

2.1. Differential Assembly

2.1.1. Differential Roll Components


Part No.
Part Name
Qty per sub-assembly

Fabricated Parts
BW3-W01
Upper Input Tube
1


BW3-W02
Lower Input tube
1


BW3-W03
Lower Pulley Sleeve
1


BW3-W04
Bearing Inner Retainer
1


BW3-W05
Roll Bearing Locking Nut
1


BW3-W06
Differential Tapered Clamping Ring
1


BW3-W07
Pitch Bearing Support
1


BW3-W08
Pitch Bearing Retainer
1


BW3-W10
Differential Output Support Hub
1


BW3-W11
Differential Output Inner Sleeve
1


BW3-W12
Differential Output Outer Sleeve
1


BW3-W13
Differential Tensioner Worm
2


BW3-W14
Differential Bearing Spacer
1


BW3-W15
Differential Guard
1


BW3-W16
Differential Worm Gear
1





OEM Parts
S1017M5
MPB Angular Contact Bearing
2


S1014M5
MPB Angular Contact Bearing
1


S1216M5
MPB Angular Contact Bearing
8


KA025XPO
Kaydon X-Type Bearing
1


#2-56 x 1/2”
Socket Cap Screw
6





Accessories
7070
Loctite Cleaner



7471
Loctite Primer T



680
Loctite Adhesive



222
Loctite Threadlocker


Refer to Figure 11 through Figure 17 for this section.

NOTE: All the MPB bearings for this sub-assembly are angular contact bearings in which the bearing orientation and placement is critical for pre-loading and carrying any axial loads.  One side of the bearing inner race surface has 4 tick marks engraved circumferentially and the other side has no marks.  Pre-loads must be placed on the non- marked inner race surface and on the outer race surface of the side with the marked inner race.
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Figure 11 -- Identifying correct angular-contact bearing orientation.
1. Slide two MPB S1216M5 bearings with the unmarked side first onto the differential upper input tube W01 all the way until it hits the far shoulder.

2. Insert W01 with the two bearings into the pitch bearing support W07.

3. Slide two MPB S1216M5 bearings with the marked side first onto the differential upper input tube W01.

4. Slide the differential bearing spacer W14 onto W01.

5. Slide two MPB 1216M5 bearings with the unmarked side first onto W02 Differential Lower Input Tube.

6. Place the X16 Outer Retaining Ring over the W01 so that the tiny holes face upward toward the far shoulder of W01.

7. Slide on the differential lower input tube W02 onto W01.

8. Slide on the last two MPB 1216M5 bearings with the marked side first onto W02 until they sit flush on the inner shoulder of W02.
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Figure 12 -- Exploded view of the input (lower) end of the differential assembly.
9. Place a thin coat of Loctite 222 on the inner threads of the bearing locking nut W05.  Place the bearing locking nut onto W01 and apply a finger tight pre-load on the bearings.

10. Place a thin coat of Loctite 222 on the inner threads of the bearing retainer W04.  Lock on the Kaydon KA025XPO onto the differential lower input hub W02 with the bearing retaining ring W04.  Make sure the inner race of the bearing is retained tightly to the hub W02.

11. Place the tapered clamping ring W06 onto W01, and align the small slot in W01 with the threaded tap on the clamping ring.

12. Screw in one #2-56 x ¼” dog-point set screw through the clamping ring and into the slot so the ring’s rotational movement is now restricted.

13. Slide W03 onto W01 and align the 6 through holes with the 6 taps on the clamping ring.  Insert 6 #2-56 x ½” socket cap screws, and carefully tighten them.  Begin by tightening one screw and then tighten the opposite screw.  Repeat this tightening process for all the screws to ensure a uniform clamping load.

14. Clean the outside surface of the MPB S1014M5 bearing with the Loctite cleaner.  After the cleaner dries, apply a thin coat of Loctite Primer only onto the outer surface of the bearing.  After the primer dries for 3-5 minutes, apply a thin coat of Loctite 222 on the primed surface of the MPB S1014M5.  Insert prepared bearing with the unmarked side first into the top of the differential upper input tube W01.

15. Snap on W19 Differential Wire Shield.
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Figure 13 -- Differential throat wire exit.
2.1.2. Toolplate Roll Motor

1. Clean the inside cylindrical surfaces of R01 Roll Motor Housing using the Loctite Cleaner.  Also clean the mating surface of the roll motor stator, rotor inner diameter, outside diameter of R02 Roll Motor Shaft, R22 Geared Pinion Shaft, ID of Resolver rotor, and OD of M03 Resolver rotor shaft.

2. Prime the same surfaces listed above.

3. Apply Loctite 680 to the OD of the roll motor stator and press it into the corresponding pocket in the Roll Motor Housing.  When pressing be sure to align the exiting wires with the top two channels in the Roll Motor Housing. Wipe off any excess adhesive with a Q-tip soaked in the cleaner.

4. Slide one MPB S6316 Bearing onto the threadless end of R02 Roll Motor Shaft.
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Figure 14 -- Final-roll-motor assembly.
5. Apply Loctite 680 to the ID of the roll motor rotor, and carefully press in the R02 Roll Motor Shaft with the Arbor Press all the way until the rotor butts up against the bearing.

6. Slide the other MPB S6316 Bearing onto the other end of the R02 Roll Motor Shaft.  The shaft should stick out a little on this end.

7. On the FLUSH threadless end of the shaft, apply Loctite 680 to the ID and carefully press R22 Geared Pinion Shaft into the counterbore.  Wipe away any excess Loctite.

8. Insert the completed Rotor sub assembly into the Stator geared end LAST.  Ensure that the bearings are fully set into the corresponding counterbores.

9. Insert the Roll Motor Resolver into the open end of the R01 Roll Motor Housing.  Fasten using the clamping mount screws.

10. Apply Loctite to the OD of the M03 Resolver rotor shaft, and press it into the ID of the resolver rotor.  The notched end of the shaft should be towards the outside of the resolver.

11. Fasten the resolver rotor to the Roll Motor Rotor shaft with the #8-32 x ½” Cap screw.

12. Ensure that the “Electrical Dept” properly shields the Motor wires.

13. Carefully press the R06 Roll Support Plate onto the Roll Motor Housing so they are flush with each other and the rotor spins freely.  Insert 2 #6-32 x ½” Socket Cap screws into the corresponding taps.  Use Loctite 222 on these threads.

14. Insert MPB S1017M5 bearing into the side-mounted counterbore on R01 Roll Motor Housing unmarked side first.

2.1.3. Pitch Components
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Figure 15 -- Differential cable pretensioning system.
1. Clean the outside cylinder surface of the differential output support hub W10 with the Loctite cleaner.

2. After the cleaner has dried, apply a light coat of Loctite Primer on the cleaned surface.  Let it dry for 3-5 minutes.

3. Apply a light coat of Loctite 680 only on the area where the differential output inner sleeve W16 will contact and slide on W16 onto W10.

4. Slide on the sleeves W11 and W12 onto W10 making sure that the worm holes are accessible.

5. Insert the two worms W13 in W11 and W12.

6. Place the W10 “sub-assembly” onto the pitch bearing support W07.

7. Attach the green grounding wire to the top center tap on the W10 support hub.  With vise grips squeeze the plastic wire sheath as flat as possible without damaging the wire.  Then feed the wire into the central tube.

8. Slide in an MPB S1017M5 with the unmarked side first on both sides of the pitch bearing support W07.
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Figure 16 -- Final-roll motor to pitch joint assembly.
9. Insert the Pitch Bearing Plug into the unmounted end of the pitch bearing support W07.

10. Slide the Roll Motor sub assembly onto the same end of the W07 pitch bearing support, and orient the roll motor in the same direction as the corresponding W10 Output support hub.

11. Align the top of the W10 support hub with the recessed pocket on the R06 Roll Support Plate.

12. Insert the remaining 4 #6-32 x ½” Socket Cap screws into the corresponding taps.  Use Loctite 222 and tighten firmly.

13. Apply a thin coat of Loctite 222 on the threads of the bearing locking nut W08.  Screw in the pitch bearing locking nut into the output support arm W10 making sure that the pitch bearing is slightly pre-loaded.

2.1.4. Completing the Differential

1. Ensure that the entire differential rotates freely in all directions intended.  There should be no rubbing of any adjacent pulley surfaces.  If there are any restrictions in movement investigate and remedy the situation.

2. Attach W17 Front Cover Plate to W15 Differential Guard with 2 #2-56 Cap screws.

3. Attach W18 Back Cover Plate to W15 Differential Guard with 2 #2-56 Cap screws.

4. Attach Differential Guards to the Differential (after it is cabled) using 4 #4-40 cap screws each.
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Figure 17 -- Final assembly of the differential.
2.2. Toolplate Sub-assembly


Part No.
Part Name
Qty per sub-assembly

Fabricated Parts
BW3-R01
Roll Motor Housing
1


BW3-R02
Roll Motor Shaft
1


BW3-R06
Roll Support Plate
1


BW3-R07
Roll Plate Shell
1


BW3-R09
Toolplate Bearing Retainer
1


BW3-R11
Toolplate Attachment Ring
1


BW3-R12
Toolplate Output Ring
1


BW3-R13
Left Pitch Stop Support
2


BW3-R14
Right Pitch Stop Support
2





OEM Parts
SR4MCKE5
MPB Extended Race Bearing
4


#6-32 1-1/2”
Socket Cap Screws
4


#8-32 1/2”
Socket Cap Screws
3


SQ-3
Berg Synchro clamp
8


ø 1/16” x1/8”
Steel Dowel Pins
2





Accessories
7070
Loctite Cleaner



7471
Loctite Primer T



480
Loctite Composite Adhesive
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Figure 18 -- Final-roll drive assembly.
Refer to Figure 18 for this section.

1. Insert one R19 Flanged oilless bearing into the corresponding counterbore near the roll motor gear on the R06 Roll Support Plate.

2. Place the R15 Spur gear onto the R19 bearing so the larger gear is down.

3. Place another R19 bearing into the underside of the R20 Idler Gear Support Bridge.

4. Attach the support bridge to the R06 Roll Support Plate.  At the same time attach the R13 and R14 Pitch Stop Supports using the same #4-40 x ½” socket cap screws.

5. Next, attach the remaining two corresponding Pitch Stop Supports to the R06 Roll Support Plate with 2 #4-40 x ¼” socket cap screws.

6. Slide one MPB S2024M5 onto the R06 Roll Support Plate unmarked side first.

7. Attach the R18 96 Tooth Spur Gear to R12 Toolplate Output Disk with 8 #2-56 x ¼” Flat head socket screws.

8. Insert 2  1/8” dowel pins into 2 through holes on the R12 Output Disk so that they are 180 degrees apart.  Press them in with the Arbor Press so that they are flush with the flat side of the disk.

9. Press an additional 1/8” dowel pin into the disk from the opposite side so it is in the hole between the other two and so it sticks out from the flat side.

10. Clean and prime the mating surfaces of R11 Toolplate attachment Ring and R07 Roll Plate Shell.

11. Use Loctite 480 (refrigerated) sparingly to adhere R11 to R07.

12. Mate the R11/R07 glued pair to R12 output disk, and slide the group onto the R06 Roll Support Plate.  Seat the disk onto the previously installed bearing.  You have to align the meshing gear teeth at the same time so be patient.

13. Insert the remaining MPB S2024M5 bearing into the R12 Toolplate Output Disk marked side first.

14. Screw on the R09 Toolplate Bearing Retainer onto the Toolplate output disk.  Hand tighten.

3. Completing the Wrist

3.1. Installing the Finished Differential Assembly


Part No.
Part Name
Qty per sub-assembly

Fabricated Parts
BW3-A…
Differential Assy
1


BW3-A…
Main Body Assy
1


BW3-X17
Lower Roll Motion Stop
1





OEM Parts
#2-56 x ¼”
Slotted Flat Head Screw
1





Accessories
222
Loctite Threadlocker
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Figure 19 Attaching differential assembly to main assembly.
Refer to Figure 20 for this section.

1. Slide the entire Differential sub-assembly into the Main Body sub-assembly.

2. Tighten the Outer retaining ring so the differential sits firmly and evenly with the Main Body.

3. Attach the X17 Lower Roll Motion Stop to X15 Transmission Top Plate using a #2-56 x ¼” flat head SLOTTED screw.

4. Again, ensure that the entire range of motion for the wrist is not obstructed.

3.2. Adding the Wrist Cover
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Figure 20 -- Main transmission shell attachment.
1. Slide the X18 Main Transmission Shell over the wrist assembly so the large rectangular notches correspond with the Motor housing protrusions.  Orient the shell so its split is on the same side of the wrist the the X17 lower roll motion stop is on.

2. Squeeze the shell together and ensure that the top and bottom lips are flush with the wrist and that no wires are sticking out.

3. Slide on the X19 Shell Clamp so it engages the two vertical lips on the Main Transmission Shell.

3.3. Strain-Relieving Wires for a BarrettHand


Part No.
Part Name
Qty per sub-assembly

Fabricated Parts
BW3-R23
Hand Wire Clamp
1


BW3-R24
Strain Relief Plate
1


BW3-R25
Strain Relief Body
1


BW3-A…
Wrist Assy
1





OEM Parts

Set Screw
3



Set Screw
2





Accessories
222
Loctite Threadlocker
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Figure 21 -- Attaching the strain-relief assembly.
Refer to Figure 21 for this section.

1. Attach BW3-R25 Strain Relief Body to R24 Strain Relief Plate with three set screws.

2. Feed the Hand Wire Cable through the Toolplate’s center access hole.

3. Position the Hand Wire Cable so its connector is nestled into the corresponding cavity in the Strain Relief Body.

4. Insert BW3-R23 Hand Wire Clamp into the Strain Relief Body so that it fits against the other side of the Hand connector.

5. Clamp the Hand Wire Clamp to the Hand connector using two small set screws.

6. Push the entire sub-assembly onto the Toolplate, and align the protruding dowel pins with the through holes in the Strain Relief Plate.

NOTE:  To attach the BarrettHand to the Wrist, connect the hand wire connector to the corresponding connector on the underside of the Hand.  Then place the Hand onto the Toolplate by aligning the dowel pins with the through holes as said above, and mate the corresponding M86 threads together.  Do so by twisting the ring on the wrist and hold the hand stationary.  Continue until the hand is firmly clamped to the Wrist Toolplate.
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