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Summary

Gyroscopic walking toy

Toys & Games > Other Toys & Games

Tags: walkingtoy

Watch the video:

This fiendishly clever walking toy was invented by my friend John Jameson
back in 1981. It mechanically couples a spinning gyroscope (thru some
gearing) to a pair of feet that stomp up and down. When one foot goes
down, the body actually lifts up and then starts to precess clockwise. Then
when the other foot comes down the body lifts again but this time
precesses counterclockwise - and voila, it walks!

All the parts you need (bearings, screws, etc.) are listed in the instructions,
including the 104 pennies used for the flywheel mass. I've included a 3D
PDF file which will let you view the entire assembly from all angles, hide
components, etc.

This 3D printable version that | designed is kinematically a little different
from the original, but you can read the history of the original at: http://
cyberneticzoo.com/walking-machines/1981-the-walking-gyro-john-w-
jameson-american/
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Instructions

UPDATE: I've added a flywheel that works with 0.02 Euro coins. Also note
that RobertCL has done a flywheel remix for 1p UK coins: http://
www.thingiverse.com/thing:794106

You will need the following parts:

2 side.stl

1 flywheel.stl

1 retainingring.stl

1 pulley.stl

1 eccentric.stl

4 bar.stl

1 link.stl

2 leg_short.stl

2 foot.stl

1 collar.stl

1 hook.stl

1 pullring.stl

20 4-40 x 3/8" pan head screws (McMaster 90272A108)

1 4-40 x 5/8" pan head screw

10 3mm bore, 10mm OD, 4mm thick ball bearings (623ZZ)
...... (I purchased 10 for $2.15 at http://www.ebay.com/itm/161255478926)
4 #4 washer, 0.22 OD x 0.031 thick (McMaster 90295A359)
1 3mm rod x 1.9" long (McMaster 5544T222)

1 3mm rod x 2.5" long (McMaster 5544T222)

4 O-rings 1/16" thick x 1 7/8 OD (McMaster 9452K118)

3ft 30# test Spectra braided fishing line

superglue
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104 pennies

Before starting, take a good look at the 3D PDF file gyroman3d.pdf. It will
give you a good idea of how everything goes together.

1.

Acquire all the parts. You can buy most of the hardware from
mcmaster.com (I've listed their part numbers), although it may be
cheaper if you can find some of the items in a hardware or hobby
store. For the pennies, I'd recommend getting 2 rolls of brand-new
pennies. Pennies are suppose to weigh exactly 2.5g, but I've found a
number of them tipping the scale at 3g.

. Print all of the parts. | used PLA, 0.2mm layers, 3 perimeters and 30%

infill, except for the flywheel where | used 20% infill. All of the parts
need to be pretty flat, so if you don't have a heated bed, use a raft
3-4 mm tall.

. Press 2 bearings into each side, one bearing into each foot, and 2

bearings (stacked) into the eccentric. Use a vise or arbor press
because you don't want them to get cocked as you are pressing them
in. If you don't have either, you can carefully tap them in with a
hammer.

. Fit two of the O-rings into the grooves on the feet. This is kind of

tricky. Once in place, run a tiny bead of superglue along the top edge
to hold the O-ring in place.

. Screw the feet to the bottoms of the legs with a washer between the

bearing and the leg. Screw the 4 bars onto the legs, and then screw
the link between the 4 bars. Tighten the screws all the way and then
back off 1/8 turn so that the legs can pivot up and down freely.

. Assemble 13 pennies into each slot in the flywheel. Make sure the

entire stack it sitting flat (it's a tight fit). Fit the retaining ring over the
pennies, snapping it into place (another tight fit). The retaining ring
should be flush with the top of the flywheel. Use a few drops of
superglue on each stack of pennies to hold them in place. (If the
pennies rattle, you'll lose flywheel energy.)

. Press the short 3mm rod onto the pulley, with one bearing thickness

of the shaft sticking out one end. Press the collar onto the other end
of the short shaft, again, with one bearing thickness of shaft sticking
out the end. Press the long 3mm shaft into the flywheel, with one
bearing thickness plus one washer thickness protruding from one
end. (If you don't get a tight fit with flywheel on the rod, you can
secure the rod with a 4-40 setscrew.)

. Put a washer over the short end flywheel axle and insert into the

center bearing on one side. Place one O-ring over the small pulley on
the flywheel. Insert the collar-end of the pulley axle into the other
bearing, going thru the O-Ring. (Don't try to fit the O-Ring into the
pulley groove yet.) Place another O-ring over the small diameter
groove in the pulley and also over the flywheel axle. Now slide the



eccentric onto the flywheel axle. (Don't try to fit the O-ring into place
yet.) Put one more washer on the end of the flywheel shaft.

9. Slide the other side onto the two axles and loosely screw the two
sides together. Work the first O-ring up and over the large diameter
groove in the pulley. The second O-ring is a little trickier. There is a
little nub on the eccentric that you can hook the O-ring on. Then
rotate the eccentric around until the O-ring is pulled around the
diameter of the eccentric. Tighten the screws holding the two sides
together. At this point you should be able to spin the flywheel and
everything should rotate smoothly.

10. Screw the leg assembly onto the body with the link on the side with
the eccentric. Now place a bearing in the eccentric slot and push it so
that it exactly lines up with the slot in the side piece. Tip the body on
its side so that the bearing drops into the slot in the side piece. Slide
the bearing up or down so that it stays captured in the slot in the
side. Stick a second bearing in the eccentric slot and push it so that it
again lines up with the slot in the side. Now push the first bearing so
that it exactly overlaps with the second bearing. Insert the long 4-40
screw into the link and screw it in so that it goes through the bores of
both bearings. The screw should be almost touching the bottom of
the slot in the eccentric.

11. Tap the hook onto the end of the flywheel axle. Tie a loop in one end
of the fishing line. Tie the other end of the fishing line to the
pullring.CAUTION - Do not pull on the fishing line with your
bare hands. It is extremely strong and extremely thin, and it
will cut your hand to ribbons!

12. Hook the loop end of the fishing line over the hook and then spin the
pulley to wrap the line up on the axle. Try to keep the wraps neat.
Now let-er rip!

Category: Mechanical Toys

Model files
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collar.stl

flywheel_002euro.stl

retainingring.sldprt

link.stl

flywheel.sldprt

pulley.stl

bar.stl

leg_short.stl

flywheel.stl

retainingring.stl



pullring.stl
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hook.stl

eccentric.stl

Other files

gyroman3d.pdf

License ®

This work is licensed under a
Creative Commons (4.0 International License)

Attribution-ShareAlike
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