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Arm System Subassemblies that can be assembled independently are:

21. BA4-A01 Motor Assembly-Long

2.
BA4-A02 Motor Assembly-Short
6
3.
BA4-A05 Throat Guide Assembly
10
4.
BA4-A11 Base Assembly
11


1. BA4-A01 Motor Assembly-Long

Please refer to assembly drawing BA4-A01 to guide you through this assembly process.

Estimated time to complete single unit: 1.5 hours 


Necessary materials:

	
	Part Number
	Quantity per sub-assembly

	Fabricated Parts
	BA4-H01
	1

	
	BA4-H02
	1

	
	BA4-H03
	1

	
	BA4-H04
	1

	
	BA4-H05
	1

	
	BA4-G01 
	1

	
	BA4-G03
	1

	
	BA4-G06
	1

	OEM Parts
	RBE-01813-B Rotor
	1

	
	RBE-01813-B Stator
	1

	
	TOR 7201K 
	1

	
	TOR 7202W
	1

	
	COPI CP-270-1024-9
	1

	Fasteners
	6-32 x ½” 

socket cap screws
	8

	
	4-40 x ½” 

socket cap screws
	4

	
	7/16-20 Thin Nut 
	1

	Tools
	Allen Wrenches

5/32,7/64, 3/32, .05”
	

	
	Loctite cleaning solvent 7070
	

	
	Loctite Primer T 7471
	

	
	Loctite 222

Low strength service removable threadlocker
	

	
	Loctite 262 permanent threadlocker
	

	
	Loctite 680 

High strength cylindrical part bonding
	

	
	Mobil 1 or other lubricant
	

	
	Latex Gloves
	

	
	Paper towels
	

	
	Wooden Applicators
	


WARNING!


The adhesives and solvents used in this section can be hazardous. Follow all safety directions on the Loctite products used. These assembly instructions are not designed to replace the safety instructions. Please use care.

Assembly procedure:

1     Insert part BA4-H04 Strain Relief Insert into its mating pocket on BA4-H02. 
2     Glue in RBE-01813-B stator


A Check the fit of the RBE-01813-B stator in BA4-H01. Be careful to put the stator in straight or it may get stuck. The stator should have a close sliding fit with the housing; that is, it should slide and rotate freely inside the housing, but have no perceptible radial play.

B Clean the mating surfaces by first wiping off any dirt or grease and then spraying the surfaces with Loctite cleaning solvent 7070. Let the solvent evaporate (3 to 5 minutes).

C Apply Loctite Primer T 7471 to both mating surfaces. Let parts dry for 3 to 5 minutes. Parts can be left in this state for up to 30 days. 

D Apply a thin line of Loctite 680 to the bottom edge of the motor mating surface (the side closest to the motor leads) and to the top inner edge of the BA4-H01 counterbore. Insert the stator into the counterbore with a turning motion, allowing the adhesive to cover the whole mating surface. Make sure that the stator slides all the way in to rest on the shoulder at the bottom of the counterbore. 

E Before the glue dries, rotate the stator so that the motor leads leave the partial assembly 35 degrees clockwise from any one of the threads in the housing’s wall when looking at the bottom (wire end) of the assembly. This step is important so that the leads are positioned properly to exit the motor housing through the slot cut into BA4-H02. See assembly drawing.

F Wipe away any excess adhesive.

G Put partial assembly aside to dry for at least 30 minutes. Full curing of the 

adhesive can take as long as 3 hours.

3 Glue on RBE-01813-B rotor

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

A Check the fit of the RBE-01813-B rotor on BA4-G06. The rotor should have a close sliding fit on the shaft; that is, it should slide and rotate freely, but have no perceptible radial play.

B Press the TOR 7202W bearing onto BA4-G06. This is an angular contact bearing, so bearing orientation and placement is critical for the application of proper pre-loads and overall motor performance. One side of the bearing has markings on the outer race. The bearing should be pressed on the shaft with the unmarked side first, so that the unmarked side ends up facing the cable grooves on the pinion.  It should be a light press fit.

C Slide the partial motor pinion assembly into BA4-H03 until the bearing rests on the bottom of BA4-H03’s counterbore. The bearing should fit in the counterbore with a close sliding fit.

D Clean the mating surfaces by first wiping off any dirt or grease and then spraying the surfaces with Loctite cleaning solvent 7070. Let the solvent evaporate (3 to 5 minutes). 

E Apply Loctite Primer T 7471 to both mating surfaces. Let parts dry for 3 to 5 minutes. Parts can be left in this state for up to 30 days. 

F Apply several drops of Loctite 680 to the rotor’s inner diameter and to the BA4-G06 mating boss. Make sure the drops are spread along the entire length of both pieces. Insert the motor pinion into the rotor with a turning motion, allowing the adhesive to cover the whole mating surface. Make sure that the rotor slides all the way to rest on the shoulder just above the bearing.

G Wipe away any excess adhesive.

H Put partial assembly aside to dry for at least 30 minutes. Full curing of the 

adhesive can take as long as 3 hours. Make sure to keep BA4-H03 away from the rotor as it dries so that any 

excess adhesive does not cause the parts to stick together.

       I
 Test the adhesive bond using the Verification test for NC 970040 

4 Insert Rotor assembly into Stator assembly. Be very careful, as at some point the magnets on the rotor will become powerful enough to snap it into the stator, which could cause chipping of the magnets. Keep a firm grip on both pieces and assemble the slowly and under control.

5 Attach BA4-H03 to BA4-H01 using four 6-32 x ½” socket head cap screws. Use Loctite 222 on the screw to prevent them from coming loose when vibrated.

6 Press the TOR 7201K bearing into BA4-H02. This is an angular contact bearing, so bearing orientation and placement is critical for the application of proper pre-loads and overall motor performance. One side of the bearing has markings on the outer race. The bearing should be pressed into the counterbore with the marked side first, so that the unmarked side is visible from the outside of the motor.  It should be a light press fit.

7 Slide the BA4-H02 partial assembly onto the motor pinion and loosely fasten it to the motor housing using 4 6-32 x ½” socket head cap screws that have had a drop of Loctite 222 applied. Make sure that the motor leads are exiting through the slot in BA4-H02.  

8 Slide BA4-H05 under the motor leads so that it will fit into the slot in BA4-H02 when its mounting screws are tightened. 

9 Group the motor leads by size, the three larger winding leads in one group and the five smaller Hall effect leads in another. Make sure that the winding leads exit the slot on the side closer to the nearest mounting screw as you look at it from the backside of the motor. The Hall effect leads in this view will be exiting the slot further clockwise  

10 Tighten the mounting screws through BA4-H02 until it is flush with BA4-H01. This will compress BA4-H04, BA4-H05, and the motor leads, creating a strain relief. Give the wires a slight tug to be sure that they are secured tightly. 

11 Apply preload to the bearings

A Clean the 7/16-20 thin nut and BA4-G06 Motor Pinion threads by first wiping off any dirt or grease and then spraying the surfaces with Loctite cleaning solvent 7070. Let the solvent evaporate (3 to 5 minutes).

B Apply Loctite Primer T 7471 to both threads. Let parts dry for 3 to 5 minutes. Parts can be left in this state for up to 30 days. 

C Apply a few drops of Loctite 262 to both threads and screw the nut onto the shaft.

D Tighten the 7\16-20 nut just enough to eliminate all axial play from the motor. The shaft should turn without any extra friction. It is important to only tighten the nut to this point as applying excessive preload will degrade motor performance and cause increased wear of the bearings and insufficient preload will result in a significant amount of axial play of the motor.

E Wipe away any excess adhesive.

F Put partial assembly aside to dry for at least 30 minutes. Full curing of the 

adhesive can take as long as 3 hours.

12 Mount the Encoder (these instructions are also found in the Computer Optical Products catalog) 

A Open cover by gently wedging the cover off with a small screwdriver at the slot opposite the wire exit. Leave the printed circuit board (PCB) in place.

B Mount the encoder on the shaft with the wire exit pointing in the same general direction as the motor leads exiting the housing. Loosely mount the encoder to BA4-H02 using four 4-40 x ½” socket head cap screws through the PCB.  

C Unlock the locking ring by turning counter-clockwise (when viewed from the back of the motor). The locking ring can be accessed from the side of the encoder and looks like a small block of plastic on a flat beam coming from under the encoder disk.

D Gently press down hub into the locking mechanism and lock the hub by turning the locking ring clockwise.

E Tighten the two set screws in the encoded shaft using a .05” Allen key until they contact the motor pinion.

F Tighten the four mounting screws

G Unlock the locking ring by turning it counter-clockwise until it stops

H Snap on the encoder’s cover

13 Slide the BA4-G03 Motor Outer Pinion over the end of BA4-G06. Apply a few drops of lubricant to the BA4-G01 Motor Worm and insert into the counterbore in BA4-G03. Tighten the worm using a 5/32 Allen key until the worm is flush with the outer pinion’s surface. 

BA4-A02 Motor Assembly-Short

Please refer to assembly drawing BA4-A02 to guide you through this assembly process.

Estimated time to complete single unit: 1.5 hours


Necessary materials:

	
	Part Number
	Quantity per sub-assembly

	Fabricated Parts
	BA4-H01
	1

	
	BA4-H02
	1

	
	BA4-H03
	1

	
	BA4-H04
	1

	
	BA4-H05
	1

	
	BA4-G01 
	1

	
	BA4-G03
	1

	
	BA4-G07
	1

	OEM Parts
	RBE-01813-B Rotor
	1

	
	RBE-01813-B Stator
	1

	
	TOR 7201K 
	1

	
	TOR 7202W
	1

	
	COPI CP-270-1024-9
	1

	Fasteners
	6-32 x ½” 

socket cap screws
	8

	
	4-40 x ½” 

socket cap screws
	4

	
	7/16-20 Thin Nut 
	1

	Tools
	Allen Wrenches

5/32,7/64, 3/32, .05”
	

	
	Loctite cleaning solvent 7070
	

	
	Loctite Primer T 7471
	

	
	Loctite 222

Low strength service removable threadlocker
	

	
	Loctite 262 permanent threadlocker
	

	
	Loctite 680 

High strength cylindrical part bonding
	

	
	Mobil 1 or other lubricant
	

	
	Latex Gloves
	

	
	Paper towels
	

	
	Wooden Applicators
	


WARNING!


The adhesives and solvents used in this section can be hazardous. Follow all safety directions on the Loctite products used. These assembly instructions are not designed to replace the safety instructions. Please use care.

Assembly procedure:

14     Insert part BA4-H04 Strain Relief Insert into its mating pocket on BA4-H02. 
15     Glue in RBE-01813-B stator


A Check the fit of the RBE-01813-B stator in BA4-H01. Be careful to put the stator in straight or it may get stuck. The stator should have a close sliding fit with the housing; that is, it should slide and rotate freely inside the housing, but have no perceptible radial play.

B Clean the mating surfaces by first wiping off any dirt or grease and then spraying the surfaces with Loctite cleaning solvent 7070. Let the solvent evaporate (3 to 5 minutes).

C Apply Loctite Primer T 7471 to both mating surfaces. Let parts dry for 3 to 5 minutes. Parts can be left in this state for up to 30 days. 

D Apply a thin line of Loctite 680 to the bottom edge of the motor mating surface (the side closest to the motor leads) and to the top inner edge of the BA4-H01 counterbore. Insert the stator into the counterbore with a turning motion, allowing the adhesive to cover the whole mating surface. Make sure that the stator slides all the way in to rest on the shoulder at the bottom of the counterbore. 

E Before the glue dries, rotate the stator so that the motor leads leave the partial assembly 35 degrees clockwise from any one of the threads in the housing’s wall when looking at the bottom (wire end) of the assembly. This step is important so that the leads are positioned properly to exit the motor housing through the slot cut into BA4-H02. See assembly drawing.

F Wipe away any excess adhesive.

G Put partial assembly aside to dry for at least 30 minutes. Full curing of the 

adhesive can take as long as 3 hours.

16 Glue on RBE-01813-B rotor

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

A Check the fit of the RBE-01813-B rotor on BA4-G07. The rotor should have a close sliding fit on the shaft; that is, it should slide and rotate freely, but have no perceptible radial play.

B Press the TOR 7202W bearing onto BA4-G07. This is an angular contact bearing, so bearing orientation and placement is critical for the application of proper pre-loads and overall motor performance. One side of the bearing has markings on the outer race. The bearing should be pressed on the shaft with the unmarked side first, so that the unmarked side ends up facing the cable grooves on the pinion.  It should be a light press fit.

C Slide the partial motor pinion assembly into BA4-H03 until the bearing rests on the bottom of BA4-H03’s counterbore. The bearing should fit in the counterbore with a close sliding fit.

D Clean the mating surfaces by first wiping off any dirt or grease and then spraying the surfaces with Loctite cleaning solvent 7070. Let the solvent evaporate (3 to 5 minutes). 

E Apply Loctite Primer T 7471 to both mating surfaces. Let parts dry for 3 to 5 minutes. Parts can be left in this state for up to 30 days. 

F Apply several drops of Loctite 680 to the rotor’s inner diameter and to the BA4-G07 mating boss. Make sure the drops are spread along the entire length of both pieces. Insert the motor pinion into the rotor with a turning motion, allowing the adhesive to cover the whole mating surface. Make sure that the rotor slides all the way to rest on the shoulder just above the bearing.

G Wipe away any excess adhesive.

H Put partial assembly aside to dry for at least 30 minutes. Full curing of the 

adhesive can take as long as 3 hours. Make sure to keep BA4-H03 away from the rotor as it dries so that any 

excess adhesive does not cause the parts to stick together.

       I
 Test the adhesive bond using the Verification Test for NC 970040 

17 Insert Rotor assembly into Stator assembly. Be very careful, as at some point the magnets on the rotor will become powerful enough to snap it into the stator, which could cause chipping of the magnets. Keep a firm grip on both pieces and assemble the slowly and under control.

18 Attach BA4-H03 to BA4-H01 using four 6-32 x ½” socket head cap screws. Use Loctite 222 on the screw to prevent them from coming loose when vibrated.

19 Press the TOR 7201K bearing into BA4-H02. This is an angular contact bearing, so bearing orientation and placement is critical for the application of proper pre-loads and overall motor performance. One side of the bearing has markings on the outer race. The bearing should be pressed into the counterbore with the marked side first, so that the unmarked side is visible from the outside of the motor.  It should be a light press fit.

20 Slide the BA4-H02 partial assembly onto the motor pinion and loosely fasten it to the motor housing using 4 6-32 x ½” socket head cap screws that have had a drop of Loctite 222 applied. Make sure that the motor leads are exiting through the slot in BA4-H02.  

21 Slide BA4-H05 under the motor leads so that it will fit into the slot in BA4-H02 when its mounting screws are tightened. 

22 Group the motor leads by size, the three larger winding leads in one group and the five smaller Hall effect leads in another. Make sure that the winding leads exit the slot on the side closer to the nearest mounting screw as you look at it from the backside of the motor. The Hall effect leads in this view will be exiting the slot further clockwise  

23 Tighten the mounting screws through BA4-H02 until it is flush with BA4-H01. This will compress BA4-H04, BA4-H05, and the motor leads, creating a strain relief. Give the wires a slight tug to be sure that they are secured tightly. 

24 Apply preload to the bearings

A Clean the 7/16-20 thin nut and BA4-G07 Motor Pinion threads by first wiping off any dirt or grease and then spraying the surfaces with Loctite cleaning solvent 7070. Let the solvent evaporate (3 to 5 minutes).

B Apply Loctite Primer T 7471 to both threads. Let parts dry for 3 to 5 minutes. Parts can be left in this state for up to 30 days. 

C Apply a few drops of Loctite 262 to both threads and screw the nut onto the shaft.

D Tighten the 7\16-20 nut just enough to eliminate all axial play from the motor. The shaft should turn without any extra friction. It is important to only tighten the nut to this point as applying excessive preload will degrade motor performance and cause increased wear of the bearings and insufficient preload will result in a significant amount of axial play of the motor.

E Wipe away any excess adhesive.

F Put partial assembly aside to dry for at least 30 minutes. Full curing of the 

adhesive can take as long as 3 hours.

25 Mount the Encoder (these instructions are also found in the Computer Optical Products catalog) 

A Open cover by gently wedging the cover off with a small screwdriver at the slot opposite the wire exit. Leave the printed circuit board (PCB) in place.

B Mount the encoder on the shaft with the wire exit pointing in the same general direction as the motor leads exiting the housing. Loosely mount the encoder to BA4-H02 using four 4-40 x ½” socket head cap screws through the PCB.  

C Unlock the locking ring by turning counter-clockwise (when viewed from the back of the motor). The locking ring can be accessed from the side of the encoder and looks like a small block of plastic on a flat beam coming from under the encoder disk.

D Gently press down hub into the locking mechanism and lock the hub by turning the locking ring clockwise.

E Tighten the two set screws in the encoded shaft using a .05” Allen key until they contact the motor pinion.

F Tighten the four mounting screws

G Unlock the locking ring by turning it counter-clockwise until it stops

H Snap on the encoder’s cover

Slide the BA4-G03 Motor Outer Pinion over the end of BA4-G07. Apply a few drops of lubricant to the BA4-G01 Motor Worm and insert into the counterbore in BA4-G03. Tighten the worm using a 5/32 Allen key until the worm is flush with the outer pinion’s surface.

BA4-A05 Throat Guide Assembly

Please refer to assembly drawing BA4-A05 to guide you through this assembly process.

Estimated time to complete single unit: 0.5 hours


Necessary materials:

	
	Part Number
	Quantity per sub-assembly

	Fabricated Parts
	BA4-C02
	1

	
	BA4-C05
	1

	Tools
	Loctite cleaning solvent 7070
	

	
	Loctite Primer T 7471
	

	
	Loctite 480

Instant Adhesive
	

	
	Latex Gloves
	

	
	Paper towels
	

	
	Wooden Applicators
	


WARNING!


The adhesives and solvents used in this section can be hazardous. Follow all safety directions on the Loctite products used. These assembly instructions are not designed to replace the safety instructions. Please use care.

1. Check the fit of the BA4-C05 Throat Wire Flange in BA4-C02 Throat Wire Guide. The stator should have a loose sliding fit with the housing; that is, it should slide and rotate freely inside the housing and have a small amount of perceptible radial play. The radial gap between the two parts should be less than .005”

2. Clean the mating surfaces by first wiping off any dirt or grease and then spraying the surfaces with Loctite cleaning solvent 7070. Let the solvent evaporate (3 to 5 minutes).

3. Apply Loctite Primer T 7471 to both mating surfaces. Let parts dry for 3 to 5 minutes. Parts can be left in this state for up to 30 days. 

4. Apply a thin line of Loctite 480 to the bottom inner edge of BA4-C02 and to the top outer edge of BA4-C05. Insert the flange into the composite piece with a turning motion, allowing the adhesive to cover the whole mating surface. Make sure that part BA4-C02 slides all the way down to bottom of the cylindrical boss on BA4-C05. 

5. Wipe away any excess adhesive.

6. Put partial assembly aside to dry for at least 15 minutes. Full curing of the adhesive can take as long as 3 hours.
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