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Motor Mounting & Shaft Support: Suggested

Motor relies on two solid mounting points:

1. output gear interface and
2. oval mounting hole.

Make sure shaft is fully supported and does not rely on motor as support. A %" bolt fits very well
in the mount slot but make sure you use a washer to help distribute the bolt clamping load.
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/ supported shaft \

Suggest ¥4-20 bolt
& washer

Add spacer(s) - minimum
76" (4.65mm).

Motor Mounting & Shaft Support: Things to Avoid

Avoid mounting in any other way such as clamping or bracing the pole housing/gear housing, etc.
Also, minimize multidirectional loading on the motor by fully supporting the shaft so external
loads on the motor are primarily in the rotational direction.
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Primary loading on motar from
rotational forces

Pole housing .

B
Meator is supporting shaft

Subtractive Manufacturing Option: Hex Broach

Use a linear broach to cut out a 3/8” hex. Make sure gear is supported during this operation. Do
not remove gear. Cover is not meant to be removed and will most likely damage the cover latches
which affects motor function and durability.
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Linear broach force

Add block with hole for motor
support of linear broach forces

Subtractive Manufacturing Option: Mill Hex Shaft

Mill square profile from %" or 3/8" hex shaft stock. Suggest a slight interference fit so there is a
solid connection and no gap. Also best to keep at least 1" in length for max interface with plastic

motor output gear.
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~6.05 mm (~.24in)

Off-the-Shelf Options for Output Interface

Get Creative. The star output is basically two squares rotated 45°. Here's a few suggested starting
options that you can find at most home improvement stores. Keep in mind these are only
suggestions and have not been confirmed yet for durability.

%" standard square fittings in a toolbox are a tad too big, but with some grinding could be made to
fit. With a bit of searching you may be able to find a part with a closer fit.

Utilize a %" socket bit. It interfaces nicely with %" hex stock or a 5/16” bolt head/nut. The hex
portion will fit snugly in the star interface but will not support the required max torque. Adding JB
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weld or other strong epoxy in this gap is an option. This has not been validated so be sure to leave
time to test for durability.

Fill gaps with
high strength 14" socket bit
epoxy
24—
(6.05mm)

Output Options: 3D Printable Options

+ Teams with access to a 3D printer may also consider printing a custom interface to meet
their specific needs.

+ Depending on the choice of material, however, this interface may not be as strong as some
of the previous options.

+ For fused-filament printers, additional care is required to ensure that the final product
remains strong without sacrificing dimensional accuracy.

+ This shaft can be recreated by drawing two overlapping 6mm squares, and extruding the
result.
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+ For printing horizontally, consider removing one of the star teeth; this will allow the spline
to lay flat.

+ Also consider adding “whiskers” or “mouse ears” where appropriate; these features
improve adhesion to the print bed, which helps to minimize warping.

+ For printing vertically, remember to use thicker-than-usual print layers; this helps to
improve adhesion between layers of the print.

+ We recommend printing the spline longer than necessary; any excess length is easy to cut
off later.
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\.

+ Once you have a functional spline shaft, it's easy to convert that 8-pointed spline into a
standard FRC drive shaft.

* These adapters may be recreated by scaling up the original spline profile from 6mm
squares to 6.05mm (fused-filament printers may require additional clearance).

3/8” hex adapter 1/2” hex adapter Reinforcing spacer
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Detail: Gear Housing & Gear Cover Removed

Stage 2/ Total gear
Output Gear ratio 174.9:1
(plastic)

Stage 1/
worm gear
(plastic)

Pole Housing

worm
(metal)

Armature
Note: hall sensor measures
armature rotations

Design Consideration Summary

* Make sure there is a tight fit between motor output gear and the interface to what is being
driven. Slight interference is preferred.

* Motor has a built in thermal switch if it is overloaded for an extended time. This will reset
automatically once internal temperature returns to acceptable limits.

+ Avoid multi directional forces on output gear (ie side loading from unsupported shaft).
Gears are very robust if forces are primarily in rotational direction.

+ Expect there will be a few degrees or more of inaccuracy in sensing angular position due to
free play with motor internal gears, plastic creep, and tolerances in the mechanism you are
driving.

+ Since this is a slow moving motor it is an option is to use bushings instead of bearings for
shaft support of the mechanism that is being driven.
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