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mandrel

cement tray

A lever compression molding device for fabrication of Shape&Roll Prosthetic
Foot cores is shown above. This manual describes how to create the upper
molding surface out of cement. The manual entitled “Making a Cement Tray for
Compression Molding of Shape&Roll Prosthetic Foot Cores” describes how to
make the cement tray. The manual entitled “Making a Lever Compression
Molding Machine for Shape&Roll Prosthetic Foot Cores” describes how to
make the wooden lever compression molding device and mandrels. In this
manual, parts described in previous manuals are in boldface type. 2



Materials

1. Reinforcing bars (rebar)— we use 3/8” (~10mm) diameter bars

2. Mandrel — described in “Making a Lever Compression Molding
Machine for Shape&Roll Prosthetic Foot Cores”

3. Pipe
4. Glue or barge cement 3

5. Threaded rods or long bolts with washers and nuts



Select a threaded rod and pipe combination that have an intimate fit
as shown.

The threaded rod should have a diameter of at least 13 mm. These
parts should match those used in the design of the lever compression
molding device.



Tools that will be needed are (top) bubble level, (from left to right)
tape measure, hammer, hacksaw, popsicle stick, thin scraper,
wrenches to fit the nuts, clay, (bottom) drill bit with a diameter

matching that of the reinforcing bars (rebar), and a straight edge.



Cut a piece of plastic to fit the top of the mandrel (from the hole
closest to the sloping section to the beginning of the sloping section).



Cut another piece to fit the front sloping part of the mandrel .



Glue both of these plastic pieces into place.



Cut a plastic strip with a height matching that of the mandrel
and plastic piece.



Line up the two pieces (as shown in the inset) and trace the outline of
the sloping section onto the plastic strip.
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After the line is marked it will look like the picture above.
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Use a straight edge to extend this line to the end. Cut this piece along
the line and make a second piece that is identical to this one.
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Glue both pieces onto the sides of the mandrel .
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Smooth the top edges of the plastic pieces.
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Open the lever.
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Place the mandrel on the mandrel dowels
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Stack flat materials under the mandrel as shown.
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The top piece in the stack of materials should be a clean piece of
plastic. There should be no gap between the bottom of the mandrel
and the plastic piece on the top of the stack. Use sheets of paper if

needed to get a precise fit.
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Place clay between the stacked materials and the mandrel support
plastic pieces as shown.
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Cut a piece of plastic to fit in this gap and press it on top of the clay
until it is on the same plane as the mandrel support plastic pieces
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Put clay along the seams of these three pieces of plastic.
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Scrape the excess clay away.
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Repeat on the other side of the mandrel .
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Place clay in the gap at the end of the mandrel .
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Scrape excess clay away.
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The end of the mandrel should look as shown above after filling the
end with clay.
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Measure the distance from the end of the mandrel to the start of the
plastic glued to the mandrel .
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Cut two pieces of plastic that are the length measured on page 27
and sand the edges down as shown to the left. The width of these
pieces should be about 25% greater than the height of the mandrel in
its uncovered section.
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The plastic piece should fit snugly against the mandrel as shown
above.
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Put clay in the corner between the mandrel and the mandrel
support plastic pieces as shown.
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Put the plastic piece against the clay
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Press the plastic piece tightly against the clay. The clay should help to
hold it in place. Remove or add clay as needed. When finished, the
plastic piece should touch the top of the mandrel and the mandrel

support plastic pieces as shown above. Repeat this process on the

other side of the mandrel .
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Although the seams between the top of the mandrel and the plastic
pieces should be extremely thin, place clay along the seam to fill any
small cracks.
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Scrape away the excess clay as shown above.
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Now the back part of the mandrel should look as shown in the image.
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Put clay in both holes in the mandrel .
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Scrape excess clay away as shown above.
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Place clay at the junction between the front and back parts of the
mandrel and smooth together as shown above.
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Place clay along the seam between the back part of plastic and the
mandrel support plastic pieces

39



Scrape excess clay away as shown above.
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The bottom seam should look as shown after removing the excess
clay.
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Roll a small piece of clay as shown.
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Press this clay into the seam between the plastic pieces on the front
part of the mandrel .
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Scrape away the excess clay, leaving a smooth seam.
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Place clay along the bottom edge of the mandrel as shown above.
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The clay should extend all the way to the end as shown.

46



Use a tongue depressor to pull away excess clay, leaving a rounded
fillet on the bottom edge of the mandrel .
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The clay fillet should look as shown above after excess clay has been
removed.
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Repeat this process on the other side of the mandrel . After all seams
have been sealed with clay, the mandrel should look approximately
as shown above.
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Lower the upper arm of the lever.
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Lower the lever onto a spacer board as shown here.
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Material should be added or taken away from the end of the lever arm
as shown above until the top edge of the upper arm boards is near
the center of the holes in the latch ends .
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When looking from the side, the upper arm boards should look as
shown above after the proper amount of materials have been used to
prop them up.
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Mark the pipe you will use at a length equal to the distance between
the upper arm boards as shown above. Cut the pipe at the mark.
Repeat this process to get two short pipes that fit between the upper
arm boards .
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Mark a piece of plastic to indicate the distance between the upper
arm boards .
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Cut the plastic at this mark as shown above.
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Lower the cut plastic piece into place between the upper arm boards
as shown above.
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This piece should be a snug fit between the upper arm boards.
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Mark the edge between the back part of the mandrel and the plastic
piece that is wedged between the upper arm boards .
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Pull the piece of plastic out and cut away the part below the marking.
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After cutting away the part below the marking, replace the plastic
piece between the upper arm boards as shown above.
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Place the piece between the upper arm boards at a position that is

just behind the hole in the upper arm boards (the one farther from

the pivot arm ). Make sure the plastic piece is pressed all the way
down and resting on the back part of the mandrel .
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Put the threaded rod through the hole and the pipe that was marked
and cut (see page 54).
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Draw marks on the plastic piece indicating the top and bottom of the
pipe.
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The marks on the plastic piece should look as shown in the image.
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Mark a line on the plastic that indicates the top edge of the upper
arm boards . A straight edge can be used to trace against as shown
in the image.
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Remove the plastic piece from the mold. There should be three lines
on the plastic piece.
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Draw a line that is 6 mm above the cutout. You can use a 6 mm thick
piece of plastic to get the spacing as shown above.
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Draw one dashed line that bisects the lines representing the top
edges of the upper arm boards and the upper edge of the pipe.
Draw a second dashed line that bisects lines representing the lower
edge of the pipe and a distance 6 mm above the upper edge of the
cutout. Draw marks that are 30 mm in from the outer edges of the
plastic and on these dashed lines.
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Cut another piece of plastic that has similar outer dimensions but
without the cutout for the back part of the mandrel . Align the edges of
these two plastic pieces as shown in the bottom image. 70



Clamp the pieces together and drill through the four marks that were
drawn on page 69. When the pieces are unclamped and separated,
they will look like the image on the right above.
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Set a piece of plastic between the upper arm boards and against one
of their faces. Allow the plastic piece to touch the plastic pieces
below. The front edge of the plastic piece should touch the extraction
hitch board on that side.
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Mark a line onto the plastic indicating the bottom edge of the upper
arm board . Cut this strip off and repeat on the other upper arm
board .
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The resulting plastic strips should look as shown above.
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Place the plastic piece without the cutout (shown on page 71)
between the upper arm boards at the pivot end of the mandrel .
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The piece should rest against the extraction hitch boards as shown.
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Reinforcing bar

Lay a reinforcing bar on the upper arm board as shown. Use the
length of the reinforcing bar to set the distance between plastic
pieces. Keep in mind that the ends of the reinforcing bar will be held
up by the holes in the plastic pieces.
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Press clay between the plastic and the upper arm boards on the side
opposite the mandrel .
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End of the mandrel

Repeat on the other piece of plastic (see image above). Lots of clay
should be used on these corners to help hold the mold together when
cement is poured inside.
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Place the strips of plastic cut earlier under the upper arm boards as
shown above.
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Holding the plastic piece in line with the inner face of the upper arm
board , push clay under the upper arm board .
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The clay should fill the entire gap between the upper arm board and
the plastic pieces below and should be pushed tightly against the
inner plastic piece. Repeat on the other side, securing the other
plastic strip under the other upper arm board .
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At this point in the process, you have formed a box using the upper
arm boards and pieces of plastic.
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Push beads of clay against the seams between the plastic strips and
the upper arm boards . Scrape away any excess clay as shown
above.

84



Push beads of clay on all outer edges within the mold as shown
above.

85



Use the tongue depressor to create a rounded fillet in all of the
remaining seams.
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After clay has been applied to all seams and smoothed, the mold
should look as shown above.
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Use a cloth or towel to clean the plastic parts inside the mold. Be
careful not to disturb any of the clay seams.
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Remove the upper arm support strut
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Insert one of the reinforcing bars through a bottom hole in the plastic
piece. You may want to support the plastic piece with your other hand
to prevent disturbing the mold.
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This reinforcing bar should extend to the plastic piece on the pivot
end and should be placed through the corresponding hole in that
piece.
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Repeat by placing another piece of reinforcing bar in the remaining
lower holes in the plastic ends.
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On both ends of the reinforcing bars, place beads of clay between the
bars and the plastic pieces as shown.
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Place both threaded rods through the holes in the upper arm boards
and through the pipes as shown above. Put washers and nuts on the
threaded rods and tighten hand tight only.
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Place beads of clay between the upper arm board and the ends of the
pipes (4 places). Make sure cement will not be able to get through to
the threaded rod inside!
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Pass the other two reinforcing bars between the two plastic pieces
and secure them in the upper holes of these pieces. Place beads of
clay between the bars and the plastic pieces on the inside of the mold
as shown on page 93.
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Apply pieces of clay over the ends of the reinforcing bars and onto
the plastic pieces as shown above.
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The mold should look as shown above after all reinforcing bars and
the pipes have been secured in place. Make sure you put clay in any
place that would allow cement to leak out.
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Bend a piece of rebar as shown above.
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Sit this piece onto a board and mark it at the level of the threaded
rods (see inset). Repeat on the other end of the reinforcing bar.
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After cutting off the ends, this reinforcing bar piece should look as
shown in the image above.
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After cement is poured inside, this piece of reinforcing bar will be
dipped into the cement and will be held up by the piece of wood (see
above image). This piece will serve as a handle for the cement mold
after the cement has set up. Remove it for now along with the wood

piece that will hold it in place.
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Gather the materials above for weighing and mixing cement:

1.
2.
3.
4.
5.
6.

Large mixing bin

Weighing scale

Mixing hoe

Cement mix

Container for scooping dry mix
Container for water
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Make sure the mold is level in both directions. Prop under 104
the foot boards if necessary to make it level.



Weigh out the appropriate amount of cement.
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Dump the cement into a large mixing container.
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Read the directions for the cement and use the appropriate amount of
water. Make sure you know how long it takes for the cement to
harden so you can mix it fast enough.
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Dump the water into the cement powder.
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Mix the cement and water together with the mixing hoe.
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Mix until the cement is smooth and there are no lumps of powder left
in the mixture.
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Dump the cement into the mold as shown in the image.
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Fill the mold all the way to the top of the upper arm boards as shown
in the image.
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Rest a wooden piece on both of the upper arm boards and dip the
handle into the center of the mold as shown above.
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From the side, the mold will look like this after it is finished.
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After the cement has set up properly, replace the upper arm support
strut .
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Remove the nuts from the threaded rods on one side of the upper
arm.
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A piece of wood cut into a wedge shape can be used to help separate
the upper arm boards from the cement.
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Press the wedge down until the cement has been separated from the
upper arm boards .
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Remove the threaded rods from the cement mold. Try prying them
out from the side with the remaining nut and washer first. If
necessary, tap the end gently with a soft ended hammer.
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The image shows the threaded rod being fully removed from the
mold.
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Grab the handle and pull the mold out of the gap between the upper
arm boards .
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The mold should look as shown above after being removed from the

upper arm boards . Alternatively, you can leave the mold resting on
the lower arm boards and lift the upper arm boards up and away
from the mold.
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After cleaning away all plastic pieces and clay, the mold should look
like the image above.

Congratulations! You have finished your first cement upper molding
surface. Repeat this process to make cement upper molding
surfaces to go with each of your mandrels.
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After cleaning everything and putting the mold back into place, it
should look as shown above.

If you have made a cement tray, you are ready to make Shape&Roll
Prosthetic Feet. If not, use the manual entitled “Making a Cement
Tray for Compression Molding of Shape&Roll Prosthetic Foot Cores.”
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After making the upper molding surfaces and the cement
tray, you are ready to compression mold Shape&Roll
Prosthetic Foot Cores!

Please let us know if this manual is not clear or if questions arise during the
fabrication of the upper molding surface.

Email Andrew Hansen at a-hansen@northwestern.edu or call 312-238-6500.
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