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Figure 1. Unshrouded adapter kit in use (rowing)

Introduction

This manual describes how to make an adapter kit for a Life Fitness Lifecycle
model 9500HR recumbent exercycle. The adapter kit converts the 9500HR from
a stationary bike to a stationary bike/rowing machine. This new rowing/biki ng
machine allows users with lower extremity disabilities to get a cardiovascidr
workout. When it is not in use, the adapter kit stows out of the way and does
not a ect the operation of the exercycle using the seat and pedals. The adapter
kit supports both a unilateral rowing motion (see Figure 1) and a bilateral
di erential motion using poling handles (see Figure 2). In the latter case, the
two arms may be worked entirely independently.

The adapter kit is designed to work with a Lifecycle 9500HR. It has not been
tested with related generations of Life Fitness equipment, but as the functional
components of these machines are often the same, it is possible that this maniua
may also be used as a guide for making adapters for similar equipment.

Most of the assembly can be accomplished using readily available hand tools.
However, some of the components require machining operations that may be
beyond the capabilities of a do-it-yourselfer with ordinary hand tools. Please
contact the authors if you are interested in installing an adapter kit and require
machine shop services.

This manual and extra les should be available online at http://www.rectech.o rg.
These extra les include a spreadsheet with a full bill of materials listing all parts
required and vendors, and Solidworks solid model les of components. The bill
of materials is provided in the Appendix as well.



Figure 2: Unshrouded adapter kit in use (poling)

1 Components Requiring Machining

There are several parts that must be machined before the assembly can take
place. The machining procedures are now described in detail.

1.1 Mount Plate

The mount plate is used for mounting the core mechanism to the bike. The
following procedure describes how to drill and tap the necessary holes. The
following section also describes how to press t the sleeve bearings into the
shaft holes.

1. Drill the mount plate holes.

(a) Print the template in Figure 3. Make sure this template is to scale.
Some printers may not print this image to scale. Con rm that from
line X to line Y on the template is 8%

(b) Tape two 83" by_4%" by 3" aluminum plates together, and tape the
template (the printed Figure 3) to them.

(c) The rst holes that need to be drilled are the 3" sleeve bearing holes,
at the points marked \sleeve". Use ag—f’l" drill bit for this. (These
holes are designed so that the bearings can be press t into them.)

(d) Drill the two #10 through holes at the holes marked \A". (A #10
through hole usually requires a #7 drill bit, unless more play is de-
sired.)
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Figure 3: The Mount Plate Template




(e) Drill (with a #21 drill) and tap (with a 10-32 tap) the six #10 holes
at the intersections next to all to D&T points. These holes are for
attaching the mount plates to the cover plates.

(f) De-burr the holes.

2. Press the sleeve bearing into the mount plates.

(a) Verify that the holes have a diameter of %".

(b) Measure the actual outer diameter of the sleeve bearings, and nd
the smallest diameter.

(c) Set the reamer to ﬁ" smaller then the smallest sleeve beating.

(d) Ream out all four holes with the reamer set to ﬁ" smaller then the
smallest sleeve beating.

(e) Press the sleeve bearings into the mount plate holes.
(f) Measure the diameter of two shafts.
(g) Set the reamer to the larger shaft size.

(h) Ream out all four sleeve bearings (the sleeve bearings shrink when
they are press t into the mount plates).

(i) Make sure the shafts slide and spin in the sleeve bearing. If they
do not, verify the alignment, and then increase the reamer size and
ream out the sleeve bearings again.

A photo of the nish mount plate is shown in Figure 4.

1.2 Floating Block

The following section describes how to make the oating block plates, and how
to assemble those plates into oating blocks. There are two identical oating
blocks.

1. Center Plate

The center plate is in the middle of the oating block assembly, and con-
nects the chain to the oating block.

(a) Print and cut out the oating block template (Figure 5). Make sure
the distance from line A to line B is 1%".

(b) Take the 1" wide by 3" thick aluminum bar and grind down the two
1" edges until they are round. These round edges will be the bottom
of the center plate. The bottom of the center plate is the 1" edge
closest to the 7" through hole. (The plates need to be held with a
jig because they get very hot during grinding.)

(c) Cut the 1" wide aluminum bar so that you have two pieces with one
round edge, each 2" in length.



Figure 4: The Finished Mount Plate



Figure 5: The Floating Block Template.



(d) Tape the two center plates together.
(e) Tape the template onto the center plates.

(f) Grind the short at edges down so that they match the pro le of the
template.

(g) Drill the two #10 clearance holes, the #27 clerance hole, and thez"
clearance hole according to the template. NOTE: Throughout this
document, unless speci ed otherwise, hole numbers such as #10 refer
to screw size, not drill size. In this case, #27 is a drill size. As noted
above, a #10 drill does not provide a clearance hole for a #10 screw.

(h) Deburr the holes.

2. Side Plates

The side plates of the oating block are the plates that go on each side of
the oating block assembly and hold the mechanism together.

(@) Place a 1" wide by 3" thick aluminum stock plate in a jig, and round
the short edges in a disc sander with 50 grit sandpaper. The pro le
should match the rounded edge on the bottom of the center plate.

(b) Cuta 1%" piece from each side of the stock plate. (You should have
two pieces with one round edge and one square edge.)

(c) Repeat the previous steps so that you have four pieces with one round
edge and one square edge.

(d) Print and cut out the oating block template.(see Figure 5)
(e) Tape the template (see Figure 5) onto two of the four side pieces.

(f) Drill the two #10 through holes and the one %" clearance hole as
marked on the template.

(g) Tape the template onto the other two side pieces.
(h) Drill and tap the holes maked \#10 through hole" with a 10-32 tap.

Drill the %" clearance hole as marked on the template.

3. Assembly of the Floating Blocks

The assembly of the oating blocks is described here in this section because
the oating blocks are considered two pieces and will be refered to as
simply \the oating blocks" throughout the rest of the manual.

(a) Take one center plate, one side plate with through holes, and one
side plate with threaded holes. (Note: the threaded side plate is on
the outside.)

(b) Line up the plate so that the similar rounded edges are co-linear, as
shown in Figure 6.

(c) Put a pulley between each side plate and the center plate.



Figure 6: A Photo of the Finished Floating Block
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Figure 7: The Drive Pulley Hub Template

(d) Puta 1" bolt through the 1" clearance holes and the two pulleys.

(e) Fix the bolt in place with a 7" lock nut.

(f) Screw in two #10 screws with the screw heads on the inside, and
with a spacer between each plate, as in Figure 6.

(g) Repeat this process for the other oating block.

Drive Pulley Mount Hub

The drive pulley mount hub is the hub that goes on the inside of the drive
pulley and connects the small shaft to the wood drive pulley hub, the drive
pulley ange plate, and the drive pulley cover plate. It is part of the upper
shaft assembly.

1. Drilling the bolt circle and set screw holes in the mount hub.

The set screw holds the hub of the drive pulley to the small shaft. The
bolt circle holds the mount hub to the ange plate and cover plate.

(a) Start by printing and cutting out the template (see Figure 7). Verify
that the line that is marked 13" is indeed 13".

(b) Tape the template to the steel mount hub.

(c) Drill and tap with a #10-32 tap the three holes for the bolt circle.
These holes should be drilled at the intersection points on the 1"
circle. (The mount hub needs to be xed in a jig before any holes
can be drilled.)
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Figure 8: The Drive Pulley Flange Plate, Cover Plate, Wood Hub, and Mount
Hub

(d) Drill and tap the set screw hole. The set screw hole should be made
with a £-30 tap.

(e) De-burr the set screw holes. Make sure the set screw is able to go all
the way through the hub.

(f) To see the nished mount hub next to the wood hub, the ange plate,
and the cover plate see Figure 8.
1.4 Shock Cord Arms
1. Drilling the holes.

The shock cord arms are small steel plates, and because they are steel you
need to use a cutting lubricant when drilling through them.

(a) Print and cut out template (see Figure 9). Make sure the line labelled
23" jg 23",
4 4

(b) Tape the two shock cord arms together.
(c) Tape the template on the shock cord arms.
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Figure 9: The Shock Cord Arm Template

(d) Mark the mount screw clearance holes with a punch. The two #10
through holes are the two points that are close to one another, and
the %" clearance hole is the other point.

(e) Drill the mount screw clearance holes.
(f) De-burr the holes.

(9) Attach the pulley using the 1" clearance hole, a" bolt, and a lock
nut. The bolt head should be on the inboard side.

1.5 Fixed Blocks

The xed blocks are the other half of the block and tackle mechanism. The
xed blocks are mounted to the frame post of the bike.

1. Drilling the holes.

(@) Cut two pieces o the long bar of angled aluminum. Each piece
should be 2" long.

(b) Use aruler and the measurements given in Figures 10 and 11 to make
the holes on the angled plates. (See Figure 10 for the pulley through
holes, and see Figure 11 for the post holes.)

(c) The post hole are 7" through holes. Use Figure 11 to mark the holes.
(d) Drill the post holes.

(e) Drill the pulley through holes (see Figure 10). The two holes on the
top of the plate are #10-32 tapped holes, and the hole at the bottom
of the plate is a 3" through hole.

(f) Mark the holes with a punch.
(g) Repeat for opposite side.

12
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Figure 10: Fixed Block with Measurements for Pulley Holes.

(h) The left side (facing front) needs to be machined in order for it to t.
The shock cord arm holes are above thé;" pulley hole. The ange of
the xed block should line up with the inboard side of the frame post.
In order for the left side (facing front) xed block to clear everything
a rectangle of dimension;z" by 15" needs to removed from the top
right corner (facing inward from the left side of the bike) of the big
side of the xed block. See Figure 12 for the clearance cuts.

2. Mounting the xed blocks to the bike frame.

(a) Start with the right side (facing front) xed block. The shock cord
arm mount screw holes should be on top.

(b) The inboard edge of the bracket should be either ush with the inside
of the frame post or 35" inside the inner edge of the post.

(c) Butt the top edge of the bracket up against the seat rail bolt.
(d) Clamp the block in place with two small c-clamps.

(e) Put the drill through the post holes and drill through the post until
the drill head is on the other side. Note: Use caution after you have
drilled through the 1st wall of the post, as the drill bit may break
when it hits the inside of the opposite wall.
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Figure 11: Fixed Block with Measurements for Post Holes.
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Figure 12: Left Side Fixed Block with Measurements for Clearance Cuts.
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Figure 13: A Photo of the Right Side Fixed Block Mounted to the Frame Post

()

C))

Mount the right side xed block mount plate with the mount bolts.
It should look like the picture in Figure 13.

The rope pulley is assembled as follows (from the inside out): First
put a pulley on the inboard side of the xed block, then everything
else goes on the outboard side of the xed block. Once the rst pulley
is in place and the bolt is threaded through it with the bolt head
facing inward, put a pulley on to the %" bolt, then two smallwashers,
then a large washer, then three small washers, then another large
washer, and nally a lock nut to hold it all in place.

(h) Attach a pulley to the outboard side of the shock cord arm with a

%" bolt and lock nut. The bolt head should be on the inboard side.

(i) Attach the shock cord arm to the right side xed block.
() Position the left side (facing front) xed block so that it is up agains t

the seat rail bolt and so that it clears the bike's main drive belt. The

rope going through the xed block's axle pulley needs to clear the
inboard wall of the frame post.

(k) Repeat steps 2d-2i for the left side xed block.
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1.6 Drive Pulley Plates

1. Flange Cover Plate

(a) Print and cut out template. Con rm that the line that says 1 % is
indeed 13". (see Figure 7)

(b) Mark the #10 through holes with a punch. These holes are at the
intersection points of the 1%" circle.

(c) Drill the through holes.
(d) De-burr the through holes.
(e) Drill the center hole out to 1".

2. Flange Mount Plate

(a) Print and cut out template. Con rm that the line that says 1 % is
indeed 13". (see Figure 7)

(b) Mark the #10 through holes with a punch. There should be six
holes, three at the intersection points of the 1" circle, and three at
the intersection points of the 13" circle.

2
(c) Drill the through holes.
(d) De-burr the through holes.

(e) Drill the center hole out to 3".

1.7 Large Gear Up Sprocket

1. Mill down the hub of the sprocket to g" (from the inner edge of the
sprocket to the outer edge of the hub).

2. Drill and tap (#10-32) two set screw holes, 90 degrees apart.

3. De-burr the set screw holes. Make sure the set screws go all the way
through the holes.

1.8 Mount Plate Clamp Brackets
1. Bending

(a) Cut the stock aluminum so that it is 4 % wide, with a height of 6".

(b) Mark the two bend lines. The top bend line is 5" from the top of
the aluminum sheet. The second bend line is ? from the bottom.
The top bend line is bend line one and the bottom is bend line two.

(c) Clamp two pieces of angle iron between the jaws of a vise, and align
top bend line one with the top edge of the angle iron.

(d) Bend the stock aluminum to 90 degrees.
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(e) For the second bend x the plate into the vise with the small side
going from one jaw to the other jaw, and the large end pointing
upwards.

(f) Put a wood spacer between the two jaws and on top of the small side.
(g) Align the bottom bend line with the top of the angle iron.
(h) Bend the stock aluminum 90 degrees.

(i) The Mount Plate Clamp Bracket should be Z-shaped with two bends.
You may have to trim some excess aluminum from the bottom of the
bracket.

2. Drilling the lower through holes.

(a) Print and cut out the mount plate template (Figure 3) along Line C.
Make sure the distance from line X to line Y is 8%

(b) Mark the three through holes on the bottom of the plate with a
punch.

(c) Drill three #10 through holes at the lower D&T points.
(d) De-burr the holes.

3. Dirilling the upper through holes.
(a) Attach the mount plate to the clamp bracket using the lower three

holes. Use spacers as in nal assembly.

(b) Draw a line along the top ange of the clamp plate on the mount
plate (see Figure 14).

(c) Measure the distance from the center of the upper tapped holes on
the mount plate.

(d) Mark points on the clamp plate using the measurements taken from
the mount plate.

(e) Drill the upper three #10 clearance holes on the clamp plate.
(f) De-burr the holes.

A photo of the completed clamp plate is shown in Figure 15.

1.9 Shock Cord Mount Plate

The shock cord mount plate is attached to the back of the bike and secures one
end of the bunge cord to create tension in the cord. The shock cord pulls the
block part of the block and tackle mechanism back to its orginal position.

1. Cut a piece of angled aluminum to a length of %
2. Mark the through holes according to Figure 16.
3. Drill all the through holes.
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Figure 14: A Photo Showing How to Mark the Upper Through Holes on the
Clamp Plate
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Figure 15: A Photo of the Finished Clamp Plate
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Figure 16: The Shock Cord Bracket
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Figure 17: The Brass Shaft Adapter Sleeve

1.10 Brass Shaft Adapter Sleeve

The brass shaft adapter sleeve goes between the large shaft and the clutch. The
inner diameter of the clutch is larger than the outer diameter of the large shaft,
so the brass adapter sleeve makes up that di erence.

1. Drill and Tap the set screw holes (#10-32). There need to be two set screw
holes, each 90 degrees apart. The set screw holes should be close enough
to one edge of the sleeve so that the clutch can slide onto the sleeve, and
the set screws can still be reached.

2. De-burr the holes. Make sure the set screws go through the holes.

3. Make sure the shaft slides onto the adapter sleeves. If not, you need to
bore out the adapter sleeves.

4. The adapter sleeve should look like Figure 17.

1.11 Idler Pulley

The idler pulley creates tension in the belt, so that the belt can turn the al-
ternator. The inner diameter of the stock idler pulley is too large to t on the

22



Figure 18: Large Shaft with Flats.

shaft, so an adapter sleeve must be press t into the pulley.
1. Press t the shaft adapter into the idler pulley.

2. If the shaft no longer slides through the idler pulley then bore out the
shaft adapter until it ts.

1.12 Shafts

The shafts need ats ground into them because none of the pulleys or sprockets
are attached to the shafts. The ats allow the set screws to transfer the force
from one pulley to the shaft without slipping.

1. Grind ats onto both shafts. There should be two ats on the small shaft,
and four long ats on the large shaft. See the photo in Figure 18.

2. The small shaft ats should be 90 degrees apart, and in the middle of the
shaft. The ats should be between 2" and 2% long so that you have some
room to attach the set screws.

3. The large shaft ats should also be 90 degrees apart, but should be on the
sides of the shaft. These ats attach the small sprockets and the clutchs
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to the large shaft. (These ats should go from 7" to 1" from each end of
the shatft.)

4. The large shaft also has two ats 90 degrees apart for the large sprocket
set screws. These ats go from about 2" to 33"

2 Assembly

This section describes the assembly procedure. The user will take the parts
that were created in the previous section and assemble them into the nished
product.

The core mechanism is built up in steps by assembling rst the small shaft
and then the large shaft. The drive belt for the exercycle must also be replaced
with a longer belt as part of this assembly process. An exploded view of the
assembly is shown in Figure 19.

2.1 Small Shaft

The small shaft is the rst thing to assemble. The small shaft goes through the
upper holes of the mount plate. The small shaft gets the drive pulley and the
large sprocket set onto it with set screws.

1. Mounting Hub

The mounting hub is the small steel hub that goes on the inside of the
drive pulley and connects the wood hub, the drive pulley ange plate, and
the drive pulley cover plate to the small shaft using two set screws.

(a) Slide the mounting hub onto the small shaft.

(b) Fix the mounting hub to the shaft, 1 % from the end of the shaft,
using set screws. Make sure the set screws are against the ats that
you made on the shaft.

(c) Put a drop of blue lock tight on the set screws.

2. Drive Pulley Cover Plate

The drive pulley cover plate is the circular plate with one bolt circle that
is used to connect the cover plate to ange plate and wood pulley.

(a) Slide the cover plate onto the hub of the small sprocket.

(b) Slide the small sprocket and cover plate onto the small shaft. (The
hub of the sprocket should face the mounting hub, and go on the
longer section of the shatft.)

(c) In order to get the proper spacing put a 0.047" spacer between the
mounting hub and the small sprocket.

(d) Figure 20 shows a photo of the assembly up to this point.

24



\ \ \
g/ ) \\\\\ \\\ \\f
% \\ \ \\ X\ \\\\ \
§ \\ \\\\\\\\\ \\ )/@
5 © ®/ NN\
N
@/ SREAN
\\
@ \\
\\
\

Figure 19: Exploded View of the Core Mechanism Assembly. Labels refer to
parts list in the Appendix.
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Figure 20: The Small Shaft with the Mounting Hub and Flange Plate Attached

26



3. Wood Drive Pulley Body

The wood pulley body goes between the drive pulley ange plate and cover
plate. It is attached to the ange plate using the outer bolt circle on the
ange plate.

(a) Insert the wood pulley against the inside of the cover plate.
(b) Make sure the mounting hub is inside the wood pulley.

4. Drive Pulley Flange Plate

The ange plate has two bolt circles so that it can be connected to the
mounting hub via the inner bolt circle, and to the wood pulley via the
outer bolt circle.

(a) Insert the ange plate against the wood pulley so that the wood
pulley is between the two plates.

(b) Secure the ange mount plate to the mounting hub using the inner
bolt circle on the ange plate.

(c) Attach the ange plate to the wood pulley and cover plate using the
outer bolt circle. Make sure the nuts are on the same side as the
small sprocket.

(d) Secure the small sprocket with set screws against the ats on the
shaft.

(e) Figure 21 shows a photo of the assembly up to this point.

2.2 Large Shaft Assembly

The following section describes how to assemble the large shaft, so that it can
be connected to the small shaft by the chain loop.

1. Slide the large sprocket onto the shaft.

2. Set the large sprocket onto the shaft with the set screws against the ats
near the center of the shaft. Make sure the sprocket's hub is facing inward.
Check that the placement of the large sprocket does not stop you from
sliding the shaft through the mount plates and attaching the outside small
sprockets and clutches to the shaft.

. Use lock tight to lock the set screws in place.
. Slide the 3% bronze spacer against the hub of the sprocket.
. Slide the idler pulley onto the shaft against the hub of the sprocket.

. Slide two 15" thick bronze thrust washers against the idler pulley.

N o o b~ W

. Slide ones" thick bronze thrust washer against the sprocket on the side
without the hub.
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Figure 21: The Small Shaft with the Small Sprocket and the Fully Assembled
Drive Pulley Attached
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Figure 22: The Large Shaft and the Small Shaft Connected by the Chain

8. Cut the chain to 43 pitches, and secure the loop with a connecting link.
9. Put the chain around the the teeth of the large and small sprockets.

10. Figure 22 shows a photo of the assembly up to this point.

2.3 New Belt

To install the new belt one must rst take o the old belt. The follow section
describes how to remove the old belt and install the new belt.

1. Remove the shroud from the exercycle.

2. Loosen the bolt on the alternator and slide the alternator forward.

3. To remove the old belt the large drive pulley's shaft must be removed.
4

. There are four e-clips holding the shaft in place, two on each side. Pop
these clips o the shaft using a at head screwdriver.

. Slide the shaft out.

(6]

. Remove the old belt.

»
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7.

8.

2.4

Install the new belt with the groves facing the inside of the large drive
pulley.

Reattach the e-clips.

Fair Lead and Guide Pulleys

The following section describes how to attach the fair lead mechanism and the
pulleys that guide the rope into the fair lead.

1.
2.
3.

2.5

Remove the screws from one side of the fair lead mounting square.
Slide the fair lead across the male part of the neck of the bike.

Reattach the side of the fair lead mounting square to secure the fairlead
to the neck. The guide pulleys go below the fair lead on the neck of the
bike.

. Secure the pulleys to the neck using two steel plates and twé" bolts.

The pulleys are sandwiched between the neck and the steel plates.

. Start by attaching the guide pulleys to the steel plates using two short%"
bolts.

. Line up the plates a few inches below the fair lead with the pulleys on the
inside.

. Put the two %" bolts through the %" clerance hole on the sides of the
plates.

. Secure the bolts using lock nuts.

Fixed Blocks

The following section describes how to install the left and right side xed blocks.

1.

Right Side Fixed Block

The right side xed block is one half of the block and tackle mechanism
that goes on the right side of the bike facing forward.

(a) Attach the shock cord arm to the xed block using the two #10
tapped holes on the xed block.
1u

(b) Attach the xed block to the frame post using the two 3" clearance
holes. The shock cord arm must be at the top of the xed block when
mounted.

(c) Attach the shock cord pulley using the 3" clearance hole on the shock
cord arm. The pulley should be on the outboard side of the shock
cord arm.

30



Figure 23: A Photo of the Mounted Right Side Fixed Block

(d) Make sure that the bolt head for the shock cord pulley is on the
inboard side of the shock cord arm.

(e) Secure the pulley in place using a lock nut.
(f) The mounted xed block should resemble the photo in Figure 23.

2. Left Side Fixed Block

The left side xed block is one half of the block and tackle mechanism
that goes on the left side of the bike facing forward.

(a) Attach the shock cord arm to the xed block using the two #10
tapped holes on the xed block.

(b) Attach the xed block to the frame post using the two %" clearance

holes. The shock cord arm must at the top of the xed block when
mounted.

(c) Make sure the notch on the xed block is against the bolt head below
the seat rail.

(d) Attach the shock cord pulley using the 3" clearance hole on the shock

cord arm. The pulley should be on the outboard side of the shock
cord arm.
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2.6

(e) Make sure the bolt head for the shock cord pulley is on the inboard
side of the shock cord arm.

(f) Secure the pulley in place using a lock nut.

Shock Cord Mount Bracket

The shock cord mount bracket is the L-shaped bracket that goes on the rear of
the bike and holds one end of each of the shock cords so that tension can be
created.

1.

2.7

Remove the two bolts that are above the circuit board and closest to the
rear of the of bike.

Attach the shock cord mount bracket so that the shock cord clearence
holes are to the rear of the bike.

. Fix the mount bracket in place using the bolts that were just removed.

. You may need to add up to three washers between the top of the mount

bracket and the underside of the bike to assure proper spacing.

Attaching the Core Mechanism to the Bike

The core mechanism is attached to the bike using the two large mount plates
and the two ange mount plates. It is made up of the two shaft assemblies, the
two large mount plates, and the two ange plates. Before begining make sure
to loosen the alternator so that you have some slack in the drive belt.

1.

Attach the two shafts to either mount plate, and slide the belt over the
wood drive pulley and under the idler pulley. Make sure the wood pulley
is in front.

. Slide the other mount plate onto the shafts so that the pulleys are between

the mount plates.

. Secure the mount plates using the two hex spacers and four #10 screws.

Use the clearance holes on the mount plate to secure them.

. Attach the ange mount plates to the mount plates using the upper three

#10 tapped holes on each mount plate, and the three clearance holes on
the small ange of the ange mount plate. Use the smallest #10 screws
for this.

. Slide the ange mount plates over the lower frame bars of the bike.

. Secure the core mechanism to the bike using the lower three tapped holes

on each mount plate, six plastic spacers (between the ange plate and
mount plate), the lower three clearance holes on each ange plate, and
the three long #10 screws.
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7.

2.8

Once the core mechanism is secure pull the alternator back to create ten-
sion in the belt and secure it in place by tightening the bolt.

Small Sprockets

The small sprockets are the two matching sprockets that are left. These sprak-
ets must have the clutches press tinto them. The following section will describe
how to press t those clutches into the small sprockets. These sprockets go on
each side of the large shaft, and transfer the force from the block and tacklto
the core mechanism.

1.

2.9

. Slide onez;" steel washer , two thrust bearing and two g

Press the clutches into the small sprockets. Make sure that sprocket for
the left side (facing front) transfers power when spinning clockwise. The
right side sprocket should transfer power when spinning counterclockwise.

. Slide the brass adapter sleeves into the sprockets. Make sure the set screw

holes are on the outside of the sprocket. The hub of the sprocket faces
inward.

steel washers
over the inside of the brass adapter sleeve. Do this for both sides. Then,
slide the left and right sprockets onto their respective sides.

. Set the sprocket into place using the set screws. (Make sure the set screws

are against the ats on the shaft.)

Block and Tackle

This section describes the assembly of the block and tackle, the shock cords,
the drive chains, and the ropes.

1.

First connect the shock cords to the drive chains using connecting links,
and the metal hooks on the end of the shock cords.

. Attach the oating blocks to the other end of the chains using connecting

links and the #27 through hole on the center plates of the oating blocks.

. Slide the loose end of the shock cord through one of the holes on the shock

cord mount bracket, and tie a knot toward the loose end of the shock cord
to prevent the shock cord from sliding out. Don't worry about the exact
knot placement | you will adjust this later.

. Put the chain around the back side of the small sprocket on the outside

of the core mechanism. Make sure the oating block is comming o the
bottom of the sprocket.

. Take the rope and tie one end around the stack of washers on the outside

of the xed block.
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10.

11.
12.

. Take the other end of the rope and slide it under the outside pulley of

the oating block. Then slide it over the pulley just inside the stack of

washers on the xed block, then under the inside pulley of the oating
block.

. Slide the rope over the inboard pulley on the xed block, then under the

pulley on the neck of the bike, and nally between the pulleys on the fair
lead.

. Now untie the knot you tied in the shock cord.

. Slide the shock cord around the front side of the pulley on the arm of the

xed block.

Pull the shock cord tight and tie a new knot in it so that there is enough
tension to recoil the system.

Repeat for the oppsite side.

Attach the desired handle to the rope that is coming out of the fair lead.
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Appendix: Bill of Materials
An electronic version of the parts required for the adapter kit should be availdle

online at http://www.rectech.org. This bill of materials is reproduced on the
following pages.
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ICore Mechanism Assembly

ITEM NAME DESCRIPTION QTY Stock # Supplier OEM QEM Part #
4-3/4" W x 8-1/2" H x 1/8" T / Alloy McMaster-
1 |Mount Plate 6061 Aluminum 9041K14 Carr
Mount Plate Spacer (Hep10-32 x 1/2" Thread depth x 1/4" Hpx McMaster-
2 |Threaded) x 1-1/2" L / Aluminum 91780A19 Carr
Mount Plate Spacer [#10 Screw Size (unthreaded) x 3/8" McMaster-
(Round, Unthreaded) |OD x 1/8" L / Aluminum 92510A640 McRalter-
4 |Mount Plate Spacer Scr¢w #10-32 x 5/8" L / Philfips head 4 90272A8B80 Carr
4-3/4" W x 3-31/32" L (unbent) x 1/1p" McMaster-
5 [Clamp Plate T / Alloy 6061 Aluminum 89015K3 Carr
4-3/4" W x 2" H / Anti-skid foam tapq
6 |Clamp Plate Grip Tape [for carpeting V90524 Home Depo
#10 Screw Size (unthreaded) x 1/2" McMaster-
7 |Clamp Plate Spacer OD x 1" L / Nylon 94639A55 Carr
(Clamp Plate Screw McMaster-
8 |(Upper Flange) #10-32 x 1/4" L / Phillips pan head 6 90272AB25 Carr
Clamp Plate Screw McMaster-
9 |(Lower Flange) #10-32 x 1-1/4" L / Phillips pan head 6 90272AB35 Carr
1/2" 1D x 5/8" OD x 3/8" Total L
(Flange: 7/8" OD x 1/8" L) / SAE 841 McMaster-
10 |Flanged Sleeve Bearing|Bronze (Oilite) 6338K41 Carr
Upper Shaft Thrust
\Washer (Sprocket-to-  |1/2" ID x 3/4" OD x 1/16" T / SAE 841 McMaster-
11 |Plate) Bronze (Oilite) 5906K512 McRakter-
12 |Lower Shaft 1/2" OD x 6" L / Case hardened 6061K13 Carr
Lower Shaft Thrust 1/2" 1D x 1" OD x 1/8" T / SAE 841 McMaster-
13 |Washer (Plate-to-Pulley)Bronze (Oilite) 5906K51. Carr
Lower Shaft Thrust
\Washer (Pulley-to- 1/2" 1D x 3/4" OD x 1/16" T / SAE 841 McMaster-
14 |Sprocket) Bronze (Oilite) 5906K51. Carr
Lower Shaft Thrust
[Washer (Sprocket-to-  [1/2" ID x 3/4" OD x 1/16" T / SAE 841 McMaster-
15 [Plate) Bronze (Oilite) 5906K51. Carr
2-5/8" OD x 5/8" W Belt Flat x 5/8"
16 |[ldler Pulley Bore 31225069 Phoenix Mfd
17 |Idler Pulley Bore Adaptey 5/8" OD x 1/2" ID x 7/16 36500100 Phoenix Mfg
[Sprocket (Gearup - ANSI #35 x 30 Teeth x 1/2" Bore McMaster- Martin Sprocket &
18 |Large) (Hub: 2" OD x 1/4" W) 6793K13 Carr Gear Co. 35B30
Setscrew - Sprocket McMaster-
19 |(Gearup - Large) #10-32 x 3/4" L / Socket head / Flat fjp y 941058183 cQakter-
20 [Chain - Sprocket Pair ANSI #35 x 16-1/8" L (4XEh 6261K53]L Carr
(Chain Connecting Link McMaster-
21 |[Sprocket Pair ANSI #35 6261K191  Carr
McMaster- JMartin Sprocket &
22 |Sprocket (Linear Drive) | ANSI #35 x 15 Teeth xBdre 6280K37p Carr Gear Co. 35BS15
3/4" ID x 1" OD x 5/8" W / 17.167 ft- McMaster-
23 |Roller Clutch Ibs locking torque / Acetal cage 2489K Carr Timken-Torringtorp RC-12161
1/2" 1D x 3/4" OD x 1-1/2" L/ Alloy McMaster-
24 |Shaft Adapter Sleeve 932 Bronze 6381K52 Carr
Shaft Adapter Sleeve McMaster-
25 |Setscrew #10-32 x 3/16" L / Socket head / Flafjtip 4 9410848 Carr
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Roller Thrust Bearing McMaster-
26 |(Cage Assembly) 3/4" 1D x 1-1/4" OD x 5/64" T 2 5909K$3  Carr INA TC122(
Roller Thrust Bearing McMaster-
27 |Washer (Outboard) 3/4" ID x 1-1/4" OD x 0.032" T 2 5909Kfi6  Carr INA TWA122
Roller Thrust Bearing McMaster-
28 |Washer (Inboard) 3/4" 1D x 1-1/4" OD x 0.126" T 4 5909KH9  Carr INA TwD123
78-1/2" L x 9/16" W / J-Section / 6 McMaster-
29 |Drive Belt groove 9003K84 McRaster-
30 |Chain - Linear Drive ANSI #35 x 16-7/8" L (45 ligk 6261K53)L Carr
(Chain Connecting Link McMaster-
31 [(Chain-to-Floating Bloc)ANSI #35 2 6261K191 Carr
(Chain Connecting Link McMaster-
32 |(Chain-to-Shock Cord) |ANSI #35 2 6261K191 Carr
Upper Shaft Assembly
ITEM NAME DESCRIPTION QTY | Stock # Bremplierer- OEM DEM Part #
1 |Upper Shaft 1/2" OD x 3" L / Case hardened 1 6061 KARGQakter-
2 |Drive Pulley Core 4-1/2" OD x 5/8" T / Plywood disk 1405K1 Carr
4-3/4" OD x 1/16" T / Alloy 6061 McMaster-
3 |Drive Pulley Cover PlatefAluminum 89015K3 Carr
4-3/4" OD x 1/16" T / Alloy 6061 McMaster-
4 |Drive Pulley Mount PlatdAluminum 89015K3 Carr
1-1/2" OD x 1/2" L / 1018 General McMaster-
5 |Drive Pulley Mount Hub [purpose carbon steel 8920K31. Carr
Drive Pulley Mount Hub|1/4-20 x 1/2" L / Hex socket head / Hlat McMaster-
6 |Setscrew tip 94105A53 Carr
Drive Pulley Screw McMaster-
7 |(Mount Plate-to-Hub)  |#10-32 x 1/2" L / Phillips pan head 3 90272Ap37 Carr
Drive Pulley Bolt (Moun McMaster-
8 [|Plate-to-Pulley) 1/4-20 x 7/8" L / Hex head 3 92865A441 Carr
Drive Pulley Jam Nut McMaster-
9 |(Cover Plate Retainer) [1/4-20 x 5/32" H x 7/16" Hex 3 94846A0R9 Carr
Sprocket (Gearup - McMaster- JMartin Sprocket &
10 [Small) ANSI #35 x 10 Teeth x 1/2" Bore 1| 6280K322 Carr Gear Co. 35BS10 1/3
Setscrew - Sprocket McMaster-
11 |(Gearup - Small) #10-32 x 3/16" L / Socket head / Flag i 4 9410848  Carr
Fixed Block Assembly
ITEM NAME DESCRIPTION PTY* | Stock # Supplier OEM QEM Part #
Fixed Block Mount 2-7/8" L x 1-1/2"W x 1"W x 1/8" T/ McMaster-
Bracket (Left) Alloy 6063 Aluminum angle 88805K5. Carr
Fixed Block Mount 2-7/8" L x 1-1/2"W x 1"W x 1/8" T/ McMaster-
Bracket (Right) Alloy 6063 Aluminum angle 88805K5. Carr
Fixed Block Mount McMaster-
Bracket Screw #10-32 x 1-1/2" L / Phillips pan head 2 90272AB36 Carr
Fixed Block Mount McMaster-
Bracket Locknut #10-32 / Nylon insert 2 90631A4)1 Carr
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2-3/4" L x 1/2" W x 1/8" T / Alloy McMaster-
Shock Cord Arm 6061 Aluminum 8975K52 Carr
#10 Screw Size (unthreaded) x 1/2" McMaster-
Shock Cord Arm Spacer|OD x 1/8" L / Nylon 94639A54 Carr
Shock Cord Arm Mount McMaster-
Screw #10-32 x 3/8" L / Phillips pan head 2 90272A827 Carr
[Shock Cord Arm Pulley McMaster-
Bolt 1/4-20 x 7/8" L / Fully threaded 1 92865A341 Carr
[Shock Cord Arm Pulley [1/4-20 x 5/16" H x 7/16" Hex / Nylon McMaster-
Locknut insert 95615A12 Carr
Prime-Line / Slidg
1/4" Bore x 1-1/4" OD x 3/8" W / Stepl Co. UPC Code
Rope Guide Pulley patio door roller D-1504 Nemediepo] 049793015020 D-1502
Rope Axle Bolt 1/4-20 x 2" L / Fully threaded 1 9286514 Carr
Rope Axle Spacing McMaster-
[Washer 5/16" ID x 3/4" OD x 1/16" T 5 90108A413  Carr
Rope Axle Anchor 9/32" ID x 1-1/4" OD x 3/64" T / McMaster-
Sidewall Washer Fender washer 91090A10 Carr
1/4-20 x 5/16" H x 7/16" Hex / Nylon| McMaster-
Rope Axle Locknut insert 95615A12 Carr
* QTY shown is for one assembly (2 assemblies meqi)i
[Floating Block Assembly
ITEM NAME DESCRIPTION PTY* | Stock # Supplier OEM QEM Part #
1-7/8" L x 1" W x 1/8" T / Alloy 6061 McMaster-
Side Plate Aluminum 8975K1 Carr
2-9/32" L x 1" W x 1/8" T / Alloy 606} McMaster-
Center Plate Aluminum 8975K1 Carr
[#10 Screw Size (unthreaded) x 3/8" McMaster-
Plate Spacer OD x 3/8" L / Nylon 94639A454 McRalter-
Plate Screw #10-32 x 1-1/2" / Phillips pan head BB McQakter-
Plate Locknut #10-32 / Nylon insert 2 90631A411 Carr
Prime-Line / Slidg
1/4" Bore x 1-1/4" OD x 3/8" W / Stepl Co. UPC Code
Rope Pulley patio door roller D-1504 Memefepo] 049793015020 D-1502
Rope Pulley Axle Bolt 1/4-20 x 1-1/2" L x 3/4" Thba 91247A54 Carr
1/4-20 x 5/16" H x 7/16" Hex / Nylon| McMaster-
Rope Pulley Axle Locknyinsert 95615A12 Carr
*QTY shown is for one assembly (2 assemblies meqi)i
Return Mechanism
ITEM NAME DESCRIPTION QTY Stock # Supplier OEM EM Part #
JUPC Code
Shock Cord 5/16" OD x 36" L 2 06087 Ace Hardwjiyg1643060371
Shock Cord Anchor 1-1/2" W x 1"W x 4-3/4" L x 1/8" T / McMaster-
Bracket Alloy 6063 Aluminum angle 88805K5 Carr
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