Building a Manipulator assembly (1002451)

1. Parts

· Main parts

	Description
	Item

	Manipulator Mount


	1002451-001

	Manipulator Top


	1002451-002

	Manipulator Belt Tensioner


	1002451-003

	Manipulator Slide Flag
	1002451-004

	M3 x 2 Bore Reducer


	1002451-006

	Manipulator Main Hall Flag
	1002451-007

	Manipulator Bottom
	1002451-008

	Manipulator Puck Retainer
	1002451-009

	Manipulator Cam
	1002451-010

	Motor Spacer
	1002451-011

	Manipulator Reed Wheel
	1002451-012

	Timing Belt Gripper
	1002451-013

	Gripper - Actuated
	1002451-015

	Gripper - Driven
	1002451-016

	Gripper Link tapped
	1002451-019

	Gripper Link slotted
	1002451-020

	Motor - Elbow
	Maxon 279530

	Motor - Forearm
	Maxon 256105

	Motor - Gripper
	Maxon 256094

	Harmonic Drive
	CSF-5-100-2XH-F

	Pulley – Brecoflex  (2x)
	LS16T2.5/15-2,15x6 hub d=3, modified

	Timing Belt - Brecoflex
	6T2.5/160

	Rubber Bumpers
	MMC 93115K71

	Linear Slide - Forearm
	IKO – BWU 25-60

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	Hall Effect Sensor
	


· Fasteners

	Qty
	Size
	Item

	2
	M2 x 5
	Socket Head Cap Screw

	2
	#5-40 x 3/8”
	Phillips Head Pan Screw

	2
	M2 x 20
	Socket Head Cap Screw (MMC 91292A013)

	2
	#2-56 x 3/8”
	Socket Head Cap Screw

	2
	#2
	Split-Ring Lock washer


Tools

· #2 Phillips screwdriver

· Hex keys—sizes: 

	1.5 mm

	0.9 mm

	3/32”


2. Assembly

a. Assemble the Manipulator mount

1) Insert the motor through the Manipulator Mount from the top.

2) Loosely attach the Motor Spacer to the Motor using two (2) M2 x 5 SHCS.
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3) Slide the Harmonic drive Input unit onto the Elbow motor shaft, with the M2 x 3 set screws nearest the shaft end.  Leave the set screws loose at this time.
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4) Place the Harmonic Drive Output onto the Input unit. Adjust the motor position on the Motor spacer so that the Harmonic Drive slips easily into the recessed area in the motor spacer.  While holding the motor in place, remove the Harmonic Drive and tighten the motor mount screws. Re-check alignment. Repeat as necessary. 
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5) Firmly attach the Harmonic Drive Input member to the motor drive shaft with the two (2) M2  setscrews. 

6) Apply 10 VDC to pins 1 & 4 of the motor (279530). 
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7) Check to see that the motor can spin and drive the output of the Harmonic Drive without drawing too much current (not more than 60 mA).

8) Attach the harmonic Drive to the Motor mount using two (2) #2-56 x 3/8” SHCS with lockwashers. 
9) Attach the Motor Mount to the Manipulator mount using two (2) M2 x 20 SHCS.

10) Attach the two rubber bumpers.

11) Attach the Elbow Hall sensor using 5-40 x 3/8” Pan head screws.

b. Assemble the Manipulator bottom.

1) Press the .1875 x xx Flanged bearing into the counterbore under the cam position.
c. Assemble the Manipulator top.

