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Introduction

For hundreds of years, mechanical clocks have served as functional timekeepers. During
that time, clocks have also been treasured for their artistic and aesthetic value. For most clocks,
the artistry involves the shape and ornamentation of the clock’s exterior case. However, these
cases hide the inner beauty of the clock—the clockwork mechanism.

The Serpentine clock is a wooden gear clock that is a functional timekeeper with an open
frame which exposes its mechanical elements. All the moving parts are clearly visible. Itis
intriguing to watch as the seconds and minutes tick away.

It is enjoyable to see and hear this clock running. However, the most enjoyable part of
this clock is the satisfaction gained by assembling the clock yourself, perhaps adding your own
creative touches. And, through the process of building the clock, you will gain an understanding
of the principles that govern how a clock works.

We truly hope you enjoy building your clock. Please contact us if there is any way that
we can help you with your clockmaking project.

Tools and Supplies

Every part necessary to construct your Serpentine clock is included in the kit. The following items
will be necessary to build your clock:

* Phillips screwdriver and small slot screwdriver

* knife

* hammer

* clamps (small spring clamps work well)

* 3-4 Ibs of metal shot (available from sporting goods or firearms stores)

* wood glue

» sandpaper (150 grit, 220 grit, 400 and 600 grit suggested)

* pencil

Safety

It is your responsibility to use the proper tools and techniques to accomplish this project,
including consulting all owner manuals and label directions for any tools or products used.
This package contains small parts, and should be kept away from young children.
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Assembly Tips

1) To remove the parts from the original board, carefully bend the parts back and forth to break
the small sliver of wood that is holding them in place. If necessary, use a knife to free any pieces
that were not completely scored by the laser.

2) You may stain your clock if desired. See the Stain Chart on next page for a suggested color
scheme. Although it is possible to do all the staining after the clock is assembled (the clock is
easily disassembled), you may find it easier to stain the gears prior to assembly. Since a finish
can hinder glue bonding, wait to apply finish to the remaining pieces until the components have
been glued together (a suggested sequence for sanding and finishing is included in the step by
step instructions). If you chooseto apply a varnish, avoid getting varnish on the contact

faces of the gear teeth and escape lever.

3) A few components require gluing. Glued parts should be clamped while the glue cures.
4) Follow the instructions in order. Carefully complete one step before moving on to the next.

5) Some of the parts might benefit from some light sanding, especially at the breakaway points
where the pieces were attached to the original board. Do not sand the mating surfaces of the gear
teeth. Note that the backsides of some pieces may show residue from the laser cutting operation.
A light sanding will remove this residue, although for nearly all parts this is not necessary

because the residue will not be visible once the clock is assembled. If desired, the edges of the
non-gear pieces can be sanded to remove the residue left by the laser. The assembly instructions
indicate at what point the various pieces should be sanded.

6) Some of the parts fit together tightly. It may be necessary to gently tap them together with a
hammer. (Plywood thicknesses can vary slightly. If the fit seems too tight, some light sanding
may be necessary to insure a proper fit).

7) Once the clock is assembled and mounted, there will likely be some adjustments required to
get the clock running properly. Follow the suggestions found in the Regulating and Adjusting
and the Troubleshooting sections of the instructions.

8) Take your time and enjoy the process! Please do not hesitate to contact us if you have any
guestions during assembly.



Stain Chart

The diagram below indicates which pieces to stank @ you choose to use a color scheme with
darker gears and lighter frame. Of course, youusananother color scheme, such as light gears
and darker frame. However, you may still find gi@n chart helpful for grouping parts together
that should be the same color. While it is eas@estain the gears before they are attached to the
arbors, the other pieces (frame, weight shell, pkmd, etc) can be stained after the necessary
components are glued together.




How the Serpentine Clock Works

It will be helpful to have an understanding of hth& Serpentine clock works. This
insight will be especially beneficial if troublesstong is necessary.

The Serpentine clock is driven by weight. The \ueig hung from a cord that is wound
around a spool on the great wheel arbor (shatte Weight unwinds the cord from the spool,
causing the arbor to rotate. The gears that &aeledd to this arbor mesh with a train of other
gears, causing them to rotate as well. When the: lt@s unwound to a point where the weight
has nearly reached the floor, the clock is “woubgivinding the cord back around the arbor.

The speed at which the weight is allowed to rotfagéegear train is regulated by the
pendulum. As the pendulum swings back and forttauses the escape lever to rock back and
forth along with the pendulum. The escape levteriahtely stops and then releases one of the
gears in the train (called the escape wheel). &hestacts with the escape lever and the escape
wheel teeth generate the “tick-tock” sound of tloek.

The faster the pendulum moves back and forth,abeef the escape wheel (and the entire
gear train) will be allowed to advance. The pendukwing period is determined by its length
(or, more precisely, the length from its pivot ddimits center of gravity). Increasing the
pendulum length increases the time it takes theylem to complete its swing. This makes the
clock run slower. Decreasing the pendulum lengitreses the time it takes the pendulum to
complete its swing, making the clock run fastehefefore, adjusting the position of the
pendulum bob along the pendulum shaft controls érethe clock runs fast or slow and provides
a means by which the clock can be made to runitoe.t
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Part List (1 of 3)

27?999

1. Front frame outer piece
2. Front frame inner piece
3. Rear frame inner piece
4. Rear frame outer piece
5. Pendulum support plate
6. Weight pulley sides [2]

7. Pendulum hanger bracket  12. Pendulum clamp

8. Lower strut piece [2] 13. Lower hanger bracket

9. Pendulum shaft bottom sectidi¥. Winding pull middle

10. Upper strut piece [2] 15. Upper hanger front piece
11. Pendulum shaft top 16. Pendulum shaft top section

17. Upper hanger middle piece

18. Weight shell front

» @ .

22. Pendulum bob rear piece 26. Pendulum bob front

19. Weight shell hook piece [2] 23. Weight shell cover plate  27. Weight shell middle piece [2]

20. Dial
21. Seconds dial

24. Weight shell back 28. Weight shell rear piece
25. Pendulum bob rear piece
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30.
31.

32

47.
48.
49.
50.
51.

52

. Winding spool hub
33.
34.

Part List (2 of 3)
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64-tooth great wheel
Weight spool hub

. Winding guide middle 35. 8—tooth gear [3]
36. 10-tooth gear
37. Escape wheel
38. Set washers [7]

Rachet 39. 32-tooth gear

60-tooth gear 40. Crutch

Spool divider

Spool sides [4]

Pawls [2]

Pulley wheel sides [2]
Spacer washers [9]

. Weight pulley faces [2]
53.
54.
55.

Winding pull sides [2]
Upper hanger rear piece
Pulley wheel hub

41. 30-tooth gear
42. Escape lever
43. Hour pipe pieces [3]
44. Second hand
45. Minute hand
46. Hour hand
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Part List (3 of 3)

1/4" Diameter Dowels
2 3/4" Middle arbor
3" Winding guide arbor
3 1/2" Escape wheel arbor
3 5/8" Escape lever arbor
4 13/16" Great wheel arbor
1 13/16" Minute wheel arbor
1" Crutch forks [2]
1" Lower pulley shafts [2]
3/4" Lower pulley arbor
2 1/4" Lower hanger bracket posts [2]

Hardware and Miscellaneous
Nylon shoulder washers [12]
18' braided cord
#4 x ¥2" screws [4]
#6 x 1" screws [4]
#8 x 2" screws [2]
arbor sizing jig [1]



Upper Hanger Bracket

( o Sﬁ o )
Parts
1 - Upper hanger rear piece (#54) 17
1 - Upper hanger middle piece (#17) o ﬂ o )
1 - Upper hanger front piece (#15)

< 15 >
Assembly Procedure D D

1) Glue together the three upper hanger bracket pieces (#54, #17, #15) with the pieces aligned as

shown below.
=)
| ;
3 i D

2) If desired, sand the perimeter of the completed upper hanger unit.

Lower Hanger Bracket

Parts
1 - Lower hanger bracket (#13)
2 -2 1/4" dowels

Assembly Procedure

1) If desired, sand the perimeter of the lower hanger bracket (#13). Glue the two 2 1/4" dowels
into lower hanger bracket (#13), with the bracket oriented as shown below.




Struts

2 - Lower strut pieces (#8)

Parts 10 .
2 - Upper strut pieces (#10)
E

Assembly Procedure

1) Glue together the two upper strut pieces (#10). Glue together the two lower strut pieces (#8).
Make sure all edges of both struts are aligned.

Upper Strut
: |

[

Lower Strut

-»-

2) Perform any desired sanding of the struts. Do not sand the portions of the strut tabs that will

fit into the frame (see diagram below):
Not necessary to
sand here; will fit Do not sand here; must
tightly into front slip-fit into rear frame holes
frame holes
9




Frame Assembly

Parts
1 - Rear frame outer piece (#4) . =
1 - Rear frame inner piece (#3) 4 °9-5

. . D5 8° o o 5
1 - Front frame inner piece (#2) W - 9.5
1 - Front frame outer piece (#1)
1 - Pendulum support plate (#5) W
10 - Nylon shoulder washers

Upper strut (assembled previously) 5= EE E:E

Lower strut (assembled previously)
Lower hanger bracket (assembled previously)

Assembly Procedure

1) Glue together the front frame piece pairs (#1, #2) and the rear frame piece pairs (#3, #4). Make
certain that the pieces are oriented as shan¢hthat the holes and edges are aligned. Be sure to
clean any glue squeeze out from the square and circular holes in the frame pieces. Clamp to a flat
surface while glue dries to ensure that the pieces remain flat.

Front Frame Pieces

Rear Frame Pieces

2) Perform any desired sanding on the completed frame units.
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3) Glue the strut pieces into the front frame agdsgifthe shorter tabs are inserted into the resesse
in the interior of the front frame). Make sure #truts are oriented as shown below; note espgciall
the location of the hole in the lower strut (towénd middle of the frame). The fit will be tightseu

a hammer to carefully and completely seat thestnio front frame.

hole

4) Glue the lower support bracket unit into holesaar frame piece with the slot oriented as shown
below.

5) If desired, sand the perimeter of the penduluppert plate (#5), but do not sand the rectangalar
Glue the pendulum support plate (#5) into theisiahe rear frame piece. Make sure the pendulum
support plate is oriented as shown below.

11



6) Apply a small amount of glue around the rim of each of the nine holes on the interior sides (shown
face up in the photo below) of both frame pieces (5 in front frame piece, 4 in rear frame piece). Snap
a nylon shoulder washer into each of these holes (it might be necessary to tap into place with a
hammer).

7) Glue a nylon shoulder washer into lowest hole (closest to end) on the front frame outer piece. Do
not insert washers into the other two holes on the front frame.

12



Pendulum

Parts
1 - Pendulum bob front (#26)
1 - Pendulum bob rear piece (#22) W
1 - Pendulum bob rear piece (#25)
1 - Pendulum clamp (#12) w E@@

1 - Pendulum shaft top (#11) 16 1
1 - Pendulum hanger bracket (#7V¢

1 - Pendulum shaft top section (#16)
1 - Pendulum shaft bottom section (#9)
2 - #4 x ¥5" screws

Assembly Procedure

1) Glue together the two shaft sections (#16, #9). Clamp the joint and allow glue to dry completely.

2) If desired, sand the long edges of the pendulum shaft. Avoid sanding the last %2" of the end of the
top shaft.

3) If desired, sand the perimeter of the pendulum hanger bracket (#7).

4) Drive two #4 x %" screws through the predrilled holes in the pendulum hanger bracket until about
1/8" of the tips protrude.

13



5) Slide the pendulum hanger bracket onto the top of the pendulum shaft with the screw tips pointing
down the long end of the shaf&lue the pendulum shaft top (#11) to ¢ of the pendulum shaft
top section (#16). Be sure it is the top pendulum section that you are gluing it to.

6) Apply finish to the pendulum shaft as desired.

7) Position the two pendulum bob rear pieces (#22 and #25) on the pendulum bob front (#26) with the
bottom portion of the pendulum shaft between the rear pieces. Glue the two rear bob pieces to the
front bob piece, adjusting their position so that the shaft fits snugly yet is able to slide between the two
pieces. Do not glue the shaft to the bob.

8) Remove the shaft. Glue the pendulum clamp (#12) into the slot in the back of the pendulum bob
with the cutout section over the slot that runs down the middle of the bob. Apply glueonly to the
portion of the clamp that fitsinto the slot in the bob (the rest of the length must be free to flex).

14



9) Sand the perimeter of the pendulum bob and dppgh as desired.

10) Slide the bottom portion of the pendulum si#fi the slot on the rear of the bob. You wilede
to flex the spring clamp aside to allow the shafpass through. The clamp should hold the shaft in
place, yet allow the bob to be repositioned onstinet

15



Weight Pulley

2 - Weight pulley faces (#52)
2 - Weight pulley sides (#6) @ Qi@
1 - Pulley wheel hub (#55)
2 - Pulley wheel sides (#50)
2 - 1" dowels @ @ @
1 - 3/4" dowel 55 50
2 Nylon shoulder washers
Assembly Procedure
1) Spread glue on both sides of the pulley whebl(#85). Spread glue on the center portion of the
3/4" dowel. Sandwich the pulley wheel hub (#53\@en the pulley wheel sides (#50) and slide the

pulley wheel onto the dowel. The goal is havepghkey wheel pieces glued together as well as glued
to 3/4" dowel. Lightly sand the hub to remove anyrs that could snag the cord.

2) Glue one of the pulley faces (#52) onto onéneffulley frames (#6). Repeat for the other pulley

face and pulley frame, except glue the pulley tacie opposite face of the frame piece (look aliead
step 4).

3) Sand the perimeter of the two pulley side units.

16



4) Glue a nylon shoulder washer into each of treelieles in the center of the pulley frames. Ghee t
two 1" dowels into the holes in one of the framecps. Set the pulley wheel into the shoulder washe
and glue the other frame pieces onto the dowekeckCto be sure the pulley spins freely.

Winding Guide Spool

Parts
1 - Winding guide middle (#29) @
29

O

2 - Spool sides (#48) O
48 48

Assembly Procedure

Glue the winding guide middle (#29) between the spool sides (#48) with the center holes aligned.

17



Weight Shell

Parts
1 - Weight shell front (#18) 18
1 - Weight shell rear piece (#28)
2 - Weight shell middle pieces (#27)/ 2 O
2 - Weight shell hook pieces (#19)
1 - Weight shell back (#24)
1 - Weight shell cover plate (#23)
2 - #4 x 1/2" screws

)

i)
i

=
e

Assembly Procedure

1) Glue together the two weight shell hook pieed®}, making sure all edges are aligned.

2) Separate the weight shell cover plate (#23) filoenweight shell back (#24).

3) Glue together the weight shell rear piece (#2®) the weight shell back (#24) with pieces aligagd
shown and the perimeter edges aligned.

--»-
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4) Glue together the weight shell front (#18) amel two weight shell middle pieces (#27) oriented as
shown below with the perimeter edges aligned.

5) Sand the perimeter of the three completed weslgéll pieces.

6) Glue together the three weights shell piecasnted as shown below. Align the perimeter edges.

7) Perform any final sanding on the weight shedl &inish as desired.

8) Fill the weight shell with approximately 3 Ib6raetal shot. Secure the weight shell cover plate
(#23) into the recess in the back of the weightl stieh two #4 x 1/2" screws.

19



Winding Mechanism

Parts
1 - Rachet (#33)
1 - Spool divider (#47)
2 - Spool sides (#48)

1 - Weight spool hub (#31)
1 - Winding spool hub (#32)

18' cord @ Q O
33

Assembly Procedure

1) Thread the winding cord through the small halgpool divider (#47). Pull a few inches of cord
through the hole and secure with tape so thatdsamt slip back through during spool assembly.

2) Glue the rachet (#33), spool sides (#48), sdaadler (#47), weight spool hub (#31), winding spoo
hub (#32) together in the order showBe careful to orient the rachet teeth as shown. Use a piece of
1/4" dowel or a drill bit to help align the piecasd to clear the center hole of excess glue (remove
dowel before glue sets). It is critical that theegbonds between all of the spool pieces are
solid—ensure adequate glue coverage and clamp time.

20



3) Apply finish to the completed spool if desired.

4) Pull the cord through the spool divider (#47jiluthere is approximately 12 feet of cord on the
rachet side of the spool divider.

5) Hold the spool so the rachet is facing you (esiped below). Wrap the cord protruding from the
rachet side of the spool around the larger hubdoumter-clockwise direction. Continue windingilnt
about 16" of cord remains.

6) With the rachet in the same position, wind ttieeolength of cord 3 times around the smaller inub
a clockwise direction (nearly 6 feet of cord wéhnain).

7) Secure the two strings with a piece of tapensg tio not come unwound during the upcoming
assembly sequence.
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Crutch

Parts
1 - Crutch (#40)
2 -1"dowels

Assembly Procedure

Glue the crutch fork dowels into crutch.

i

Hour Pipe
Parts
3 - hour pipe pieces (#43)
1 - 32 tooth gear (#39)

2

Assembly Procedure

1) Glue the three hour pipe pieces (#43) togethise a piece of 1/4" dowel to clear any excess glue
from the inside of the hour pipe.

22



2) After hour pipe glue is completely cured, useeanmer to gently tap the minute pipe into the 32
tooth gear:

Great Wheel Pawils
Parts

2 - Pawls (#49)

1 - 64-tooth great wheel (#30) J
—
i

Assembly Procedure @

Glue the two rachet pawls into the two slots ingheat wheel gear spokeblake surethey are
oriented as shown below.

23



Installing Gears on Arbors

Before installing gears on the arbors, any destauhing should be completed on all gears and set
washers (do not apply varnish or polyurethanelinisthe edges of the gear teeth). Do not atteéonpt
sand the laser browning off the edges of the ge=ht(this could distort the shape of the geahjeet

In the following instructions, the assembly proaedis given for each arbor. Begin by using thergea
location diagram to mark the locations for the geset washers, etc. This is most easily done by
laying the arbor directly on the gear location diexy and using a pencil to mark the gear locations.
To install gears on the arbors, place the gearftat,asolid surface. Use a hammer to gently dthe
arbor into the gear. Be sure to drive the arbgrearpendicular to the gear. Once the arbor iy full
engaged in the gear, place the gear on two bldck®od spaced apart slightly more than the width
of a dowel. Continue to drive the arbor through glear until it arrives at the marked location los t
arbor. Do not glue the gearsin place yet; their positions may need to be adjusted after the clock

isassembled!

Important: After gears have been properly positioned on arbors, use fine sandpaper to smooth
the portions of the arbor that will rest in theframe*. Thissanding is most easily done by
wrapping a small strip of sandpaper around the arbor and twisting the arbor. Use a sanding
sequence of 220, 400, and 600 grit.

Thearbor should be slick and should easily fit into the arbor sizing jig contained in the
har dwar e pack.

Apply graphiteto the contact areas of the arbors by coloring that section of the arbor with a
pencil.

*the portion of the arbor that needsto be polished and lubricated with graphiteis
indicated on the gear location diagrams with gray shading
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Mid Wheel Arbor
Parts

1 - 60-tooth gear (#34)
1 - 8-tooth gear (#35) %
1 -2 3/4" arbor
2 - spacer washers (#51) ® P
©
Assembly Procedure 9

Mount the 60-tooth gear and the 8-tooth gear oorarb
the positions indicated in the Gear Location DiagraPlace a spacer washer on both ends of the

arbor.
l.

Gear Locations

60 tooth gear \

8 tooth gear

\\ spacer
spacer [ ] washer
washer
S5/161n — 5/161n

— | —~contil}

23/41n
| i
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Escape Wheel Arbor

Parts
1 - Escape wheel (#37) g}jg
1 - 8-tooth gear (#35) ‘
1-3 1/2" arbor o
2 - spacer washers (#51) ©
note: second hand will be installed ©
on this arbor after clock is
assembled.

Assembly Procedure

Mount the 8-tooth gear and the 30-tooth escape hdmearbor in the positions indicated in the Gear
Locations Diagram belowBe sure the teeth of the escape wheel are oriented as shown below. Place

a spacer washer on both ends of the arbor.

Gear Locations

31/21n
1 1/16 in = 5/161in
——— — e
-
|
.
|
. =
|
\
L
N\ spacer washer
AN 8 tooth gear
spacer washer \

_ escape wheel
Second Hand (installed after

arbor mounted in frame)

26



Escape Lever Arbor

Parts
1 - Escape lever (#42)
1 - Set washer (#38) @
1 - 3 5/8" arbor
1 - spacer washer (#51)

note: crutch will be installed on this arbor after
clock is assembled. contact faces

Assembly Procedure

The contact faces (“pallets”) of the escape levestbe smooth. Lay a piece of 220 grit sandpaper
on a smooth, hard surface and lightly sand thesddwses, making sure not to alter the angle or
flatness of the faces. Repeat with 400 and théng8i® sandpaper. Then, rub some pencil lead en th
contact faces. Mount escape lever and the setavasharbor in positions indicated in the Gear
Locations diagramThe escape lever must be oriented as shown in the photo below. Place a spacer
washer on the escape lever end of the arbor.

Gear Locations

3 5/8in

IR 3/16in 1316 |

1 T

LL -
set washer \ Crutch (installed
/ after frame is
Escape Leve assembled)

|

Spacer Wash
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Great Wheel Arbor

Parts %%

1 - 64-tooth gear (with pawls) (#30) /
1 - Set washer (#38) © '
1 - 10-tooth gear (#36)
1-413/16" arbor

2 - spacer washers (#51)
Winding spool (assembled previously)

note: hour gear, set washers, and minute handwilhstalled on
this arbor after clock is assembled.

Assembly Procedure

Mount the 64-tooth great wheel on arbor in posititdicated in the Gear Locations diagram (see
next page).The side of the gear containing the rachet pawls must be toward the long end of the

arbor. Slide winding spool, rachet side first, onto thieaar Twist the spool so the rachet teeth
mesh with the pawls. Slide a spacer washer ortatibor adjacent to the spool. Mount the 10-
tooth gear on the arbor, bringing it nearly in eattwith the spacer washer (leave about 1/16" gap
so that the spool is free to rotate on the shafiout binding). Mount the set washer on the arbor
in the position indicated in the Gear Locationgydian. Place a spacer washer on the great wheel
end of the arbor. The remaining components wilinséalled on this arbor after the arbor has been
assembled in the frame.

28



Gear Locations

INSTALL THESE AFTER FRAME

HAS BEEN ASSEMBLED spacer washer
m winding spool
minute hand 64 tooth gear
| /ﬁ set washer
|
32 tooth gear
|
| f[ spacer
- - washer
} ) set washe
| |
| | 7.
| |
| | / -
| |
L | - -
] BT |
ﬁ . [
— L |
L[] T .
|
o
I |
I
o
o
o
o
I
. 10 tooth
} } gear
o
111/16in
— = set washer
2 1/4in
| —
5/16in
4 13/16in
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Minute Arbor

Parts
1-113/16" arbor
1 - Set washer (#38)
1 - 30-tooth gear (#41)

]
® 3 3@
Installed after clock is assembled: o
8-tooth gear (#35)

2 - spacer washer (#51) O

Assembly Procedure

Mount the set washer and the 30-tooth gear andgheasher on the arbor in the locations
indicated in Gear Locations diagram (8-tooth geat spacer washers will be mounted after arbor
is mounted in frame).

Gear Locations

30 tooth gear

set washer
two spacer washers (installed
after unit 1s mounted in tframe)

8 tooth gear (installed after
unit 1s mounted in frame)

— — | 3/41n
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Winding Guide Arbor

Parts
1- 3" arbor
2 - set washers (#38)
Winding guide spool (assembled previously)

Assembly Procedure
Slide the winding guide spool onto the 3" arboosiRon two set washers on the arbor in the

locations shown. There should be enough clearaeivecen the set washers to allow the spool to
spin freely.

5/8in
set
set | washer
washer | ™
3in
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Preliminary Assembly

Parts
4 - #6 x 1" screws

All of the following units have been assembled ieyiously:
Rear frame unit
Front frame unit
Crutch
Escape lever arbor
Escape wheel arbor
Mid wheel arbor
Great wheel arbor
Winding guide arbor
Weight pulley

Assembly Procedure

1) Set rear frame unit on a flat surface, restinghe@ hanger bracket. Prop the upper end of the
frame with the weight shell so the rear frame wgibains stable.

2) Insert the escape lever arbor into topmost Imgshith the escape lever down. Be sure a spacer
washer is located between escape lever and shouédrer bushing.
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3) Insert the escape wheel arbor into the nextésghushing with the escape wheel down. Be sure
that a spacer washer is located at both ends afrtice.

4) Insert the mid arbor into the next bushing, wiitl 8-tooth gear down. Be sure there is spacer
washer at both ends of the arbor. The 60-tooth gfgauld mate with the 8-tooth gear on the

escape wheel arbor.

5) Insert the great wheel arbor into the next add bushing, with the 64-tooth gear down. Be
sure there is a spacer washer adjacent to theodd-gear. The 64-tooth gear should mate with the
8-tooth gear on the mid arbor. (Note: the 10 tgméar on the great wheel arbor does NOT mesh
with the 60-tooth gear nearby.)
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6) Insert the longer length of the winding guidearinto the 1/4" hole in the rear frame.

7) Carefully attach the front frame unit. Notetttiee escape wheel arbor and great wheel arbors
extends through the front frame. Line the arlursvith the bushings as the frame front is
applied. NOTE: the strut forks should slip inte tiear frame holes. Some sanding may be

necessary if the parts were slightly misalignethere was glue residue on the strut forks or in the
holes.

8) Drive a #4 x 1" screw through each of the twe phedrilled hole in the back side of the rear
frame piece. The screw holds the rear frame pigbeto the upper and lower struts.

9) Push the upper hanger bracket onto the uppérfetks, making sure the slot in the hanger
bracket is oriented as shown.
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10) Drive two #4 x 1" screws through the predrilteaes in the back side of the hanger bracket
into the upper strut.

11) Attach (but do not glue) the crutch to the psdaver arbor protruding through the rear of the
clock frame. Orient the crutch so that it is apgomaately perpendicular to the escape lever (the
exact position of the crutch will be adjusted after clock is mounted on the wall). The crutch

should fit firmly on the arbor so it cannot slip thre arbor.
Y T—

12) Thread the weight cord (the cord coming offlirger spool hub) around the wheel on the
weight pully. Then thread the cord through thiehie the lower frame strut (see diagram below).
Pull enough cord through so that the weight pubesuspended just below the frame strut. Tie
securelyand cut off any excess cord. (TIP: If the cordifficult to thread through the hole
because the end is frayed, apply a small amougiuefto the end of the string and allow to dry

before threading through the hole.)
T




Mounting Instructions

1) Determine the location to hang your clock. Beedo consider the following:

a) The clock must be mounted securely to the wadkcate a stud within the wall for the
solid mounting.

b) Choose a location which is free from obstruditmthe swinging pendulum or the
descending weight.

c) For best operation, select a location that bellfree from vibration and drafts (adjacent

to a door may be problematic due to vibrationsioc@rents from slamming doors)

d) The clock has a hanging weight and cords, wpade a potential hazard to children.
Keep young children away from the weight and cords.

2) Drive the 2" screw into the wall at a heightapproximately 81" above the floor. Leave
approximately 3/8" of the screw protruding from thall. The screw should fit snugly into the slot
in the upper hanger bracket. Adjust the screwtdaptil the screw seats firmly into the slot. Hang
the clock on the wall with the two arbors protruglinom the front of the frame in an
approximately vertical line.

3) Practice putting the pendulum into place: Phehpendulum hanger bracket up tight to the
pendulum shaft top. Position the bracket so ajbimeng the screws is perpendicular to the longer
edge of the shatft.

If the fit is not snug, use a piece of tape talltbe bracket in this position. Thread the penciulu
between the crutch forks, and up toward the pemdwglupport plate. Place the screw tips onto the
two small holes in the pendulum support plate. EOThe screw tips simply rest in the pendulum
support plate holes; these screws do not get drterthe pendulum support plate
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4) Remove the pendulum from the clock by reversiirggprevious steps. Separate the pendulum
support bracket from the shaft top, apply gluehegupport bracket and push it back up to tight to
the pendulum top. Immediately thread the pendudank up into position. Note whether the
pendulum bob aligns parallel with the wall. If essary, rotate the pendulum shaft to correct the
alignment of the bob (since the glue is still vibg position of the shaft can be rotated within the
pendulum bracket). With the pendulum bracket ssrpreperly seated in their platform holes and
the shaft properly aligning the bob with the wallpw the glue to dry.

5) Next, adjust the vertical alignment of the pdndushatft by either raising or lowering one or the
other screw in the pendulum support plate. Thelplem shaft doesn’t need to be perfectly
vertical, but it cannot be rubbing on the wall mierfering with the weight shell.

6) With the clock hanging vertically on the waligtescape lever should appear to be balanced
from left to right as shown below. If necessaepasition the crutch by holding the escape lever
firmly and rotating the crutch on its arbor.

7) The weight pulley is suspended by the weighticdvake sure the string passes over the pulley
wheel rather then beside it.

8) Hang the weight shell hook on the lower dowettmweight pulley.
9) Gently push the pendulum to one side and rel@asirt the clock’s motion.

10) The vertical orientation of any pendulum clogkritical. As the escape lever rocks back and
forth, it must deliver an even, balanced “tick-tbckn order to achieve this, the orientation o th
clock on the wall needs to be adjusted. If thepsdever stalls on its right side, nudge the otto
of the clock slightly to the left. If the escapaér catches on the left side, nudge the bottotheof
clock slightly to the right. If you find it necemy to tip the clock far off plumb in order to bgint
into beat, then you will need to adjust the cruidlentation as described in step 6 above.

It will be helpful to secure the lower hanger bretcto the wall with a piece of masking tape to
maintain its position on the wall. Let the clocinrfor at least several hours to be sure the main
movement is functioning properly. If you have iditfity getting the clock to run, refer to the
Troubleshooting section later in this manual.
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Final Assembly

Assembly Procedure

1) Loosen the screws that secure the clock fragether. Separate the frames enough to allow
insertion of the 30-tooth gear arbor into the lowese in the front frame. The 30-tooth gear
meshes with the 10-tooth gear above it. Slidedpacer washers and then the 8-tooth gear onto
the minute arbor protruding through front of framdake sure there is just enough clearance so
that the wheel will be able to rotate when beingedr by the 10-tooth gear. Reassemble the frame
together.

f oAl

2) Install the hour hand on the hour pipe. Therli@nd should be loose enough so that it can be
rotated on hour pipe, yet tight enough so it wilt slip on its own. Next, push a set washer onto
the great wheel arbor, followed by the minute haftle minute hand should also be loose enough
so that it can be made to rotate on the arborh Bahds must hold their position on the shaft, but
must be able to be rotated to set the tihi@ither of the hands are too loose (causing the hands to
dip), apply a small amount of glue to the shaft to build it up slightly. Allow to dry completely

before attaching hand. If the hands are too tight, sand the shaft or interior hole of hand.
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3) Push or twist a set washer onto the great wdmbelr until it is about 1/8" from the front of the
frame. Slide the hour pipe (installed in 32-tog#ar) onto the great wheel arbor. The 32-tooth
gear should mate with the 8-tooth gear.

4) Push or twist a set washer onto the great wdmbelr until it is about 1/16" from the hour pipe.
There should be just enough clearance to holdahe ¢pear in position while still allowing it to
rotate. Next, twist the minute hand onto the gvdatel arbor. As with the hour hand, the fit
should allow the minute hand to be repositionethenarbor.

5) Push the second hand onto the escape wheel@dinuding through top of front frame (do not
glue). Make sure that the second hand does ntacioihe frame.

39



Dials

Parts
1 - Dial (#20)
1 - Seconds dial (#21)

Assembly Procedure

1) With the clock mounted and running in its desipesition, hold the dial up to the front frame
and use a small pencil mark to indicate the locadibthe time ring on the frame and on the dial.
Be sure to center the dial over the great whearaahd orient it so two of the ‘humps’ lie on a
vertical line (12 o’clock and 6 o’clock). Glue tdal to the front frame.

2) Follow a similar procedure to glue the secondttd the frame.
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Winding Pull

Parts @

1 - Winding pull middle (#14)

2 - Winding pull sides (#53) @
53

1) Sandwich the middle piece (#14) between thesmte pieces (#53). With the pieces held
together, sand the perimeter if desired and thelydimish as desired.

Assembly Procedure

2) With the clock mounted on the wall, wind theaddully by pulling down on the rewind cord
with your left hand while simultaneously raisifge tweight with your right hand.

3) Verify that the winding cord passes over thé defe of the winding guide spool.
4) If necessary, cut off the winding cord so it gajjust to the floor.
5) Tie a large knot near the end of the windinglcdnsert the cord into the slot on the windingj pu

middle piece (#14), with the knot located in théeha the center piece. Make sure the knot cannot
pull through the slot.

5) Glue the two winding pull sides (#53) to eitate of the center piece (#14).
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Adjusting and Regulating

1) Setting the time
The hour and minute hands need to be set indepiynd®&oth hands should be friction fit
on their shafts so that they can be rotated. elfhdnds fit tightly, it may be necessary to
grasp the great wheel when setting the hands tepte¢he entire motion train from moving.
After positioning the hands, verify that neithentavas inadvertently angled inward or
outward so that it rubs on or interferes with thigeo hand or with the gear on the front of
the clock.

2) Regulating the clock
The pendulum keeps the clock running at a congiare. The position of the bob on the
shaft determines how fast the clock runs. If tleelcruns slow, move the pendulum bob
higher on the shaft. If the clock runs fast, mtwependulum bob lower on the shaft.
Patiently adjusting the bob over the course of d\ays should result in the clock keeping
reasonably accurate time. Expect your clock to gad lose time with changes in
temperature and humidity. Also, expect your cltxkequire a “break-in” period of a week
or so during which it may not be as consistent aglliin the future.

TIP: use a stopwatch to time a series of 60 ticdk$aand see how close to one minute it is.
Make adjustments to the bob until it is close te arinute. Now, set the time and let the
clock run for a day to make finer adjustments wlbb.

3) Winding the clock
Wind the clock by pulling downward on the rewindlpr rewind cord with your left hand
while simultaneously lifting the weight with yought hand. It takes a little practice to lift
enough on the weight shell so that some tensicen®ved from the cord, yet not so much
tension is removed that the cord jumps off of thitgy or weight spool. It may be
necessary to restart the pendulum after windinkgo A might be necessary to lift the pulley
wheel back onto the weight cord if it jumped offidig winding. The clock should run for
about 25 hours on one winding.

Your clock will wind easier after it has been woumtew times. If you find it very difficult
to wind, you can carefully flex the pawls out aviiaym the spool so that they are not
grabbing the ratchet so forcefully.

4) Lower support bracket
Once the clock is position on the wall is estalddshyou can secure the lower support
bracket to the wall by doing the following: marletlocation of the slot in the lower bracket
on the wall. Rotate the bottom of the clock totigat so that you are able to drive the 2"
screw into the wall, leaving about 3/8" protrudingm the wall. Rotate the clock back into
position, allowing the slot in the lower supporatket to slip behind the screw. Tighten the
lower support bracket to the wall with a right angtrew driver (or a driver bit/wrench
combination).
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5) Final gluing
The friction fit of the crutch and set washersusgosely looser than the gears to permit easy
adjustment. Once the proper position of the estaf and crutch have been determined,
the crutch should be glued onto its arbor. Rentbeecrutch, apply a small amount of wood
glue to the arbor, and reattach the crutch. Thefgre the glue sets, start the clock in
motion and finalize the position of the crutch éation to the escape lever. Once the
correct position is established, stop the clockahalv the glue to dry. The set washers
may also be glued in place once their positionemeen finalized. Note: do not glue the
following pieces: second hand, hour hand, minutelh8-tooth gear on the short arbor at
the bottom of the frame, and the set washers bereside of the 32-tooth hour gear
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Troubleshooting

If the clock fails to operate properly, refer t@ thuggestions below.

Gear Train Will Not Advance

If the gear train will not advance when weight ppked to the weight cord, check the following
possible problem sources. If you are having difficwith the gear train, it might be easier to
troubleshoot if the escape lever is moved out efwhy to allow free movement of the gears.

Friction between arbors and bearings
The arbors must spin freely in the nylon bearinGdeck to see that the arbors have
been sanded smooth where they contact the bearkdgitional sanding may be
necessary if the arbors are too tight in the bgarin

Play in gear arbors
There must be a small amount of play in each oatbers. There should be about
1/16" of free play so that the arbor can be jigdladk and forth between the frame
pieces. If the spacers are pushed too tightlynagj@ine nylon bearings so that no
back and forth movement is allowed, move one ofgée's inward on the arbor to
allow a small space between the spacers and tba bgarings.

Gear alignment
Check to see that each gear is aligned with itsngagear. Reposition gears on the
shaft as necessary so that mating gears fall @miith each other.

Hands rubbing
Check that neither the hour nor minute hand is toe@rd or outward, causing them
to rub on each other or on the gears on the frbtiteoclock. Adjust hand positions
as necessary so that hands are able to rotate ethyphithout interference.

Pendulum pivot seating
Check to make sure that both of the pendulum Eemtws are resting in the holes in
the pendulum support plate.

Gear tooth obstruction
Inspect the gear teeth to be sure that each teatlean and free of burrs, shards, or
stain/varnish build up.

Clock Runs For A While Before Stopping

If the clock runs for awhile but then stops, thare a number of factors that could be involved.
Check each of the following:

Gear train
The problem may be with the gear train itself.d8lihe escape lever out of the way
of the escape wheel and troubleshoot the gear(gaaabove section for possible
causes of gear train problems).

Escapement out of beat
If the escape lever has stopped the clock by neaseng a tooth of the escape wheel,
try to restart the clock by restarting the pendulamrmotion. If it continues to run for
a while and eventually stops on the same sideeoésitape lever as before, then the
clock is likely out of beat. The clock is broughtoeat as described in the step #10
of the Mounting Instructions section of these instions.
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Weight
As the escape lever releases a tooth of the esdage, the escape wheel should
advance immediately and freely until its motiostgpped by the escape lever. If the
wheel seems to lag, follow the suggestions in bwva section on troubleshooting
the gear train to minimize sources of friction.this does not help, it might be
necessary to add more weight to overcome thedndtiat is present. Try increasing
the weight to see if this solves the problem. ((¥bould not use more weight than
IS necessary to drive the clock, as this will plando strain on the parts and may
increase wear and tear on the components.) Yohtriigl that more weight is
required during the “break-in” period, so that #mount of weight can be reduced
after the clock runs for a week or two.

Escape lever, crutch, or gear slippage
Make sure that none of the motion train componsiiptson their arbors. In
particular, check that the escape lever and crarteimot loose enough to slip. Glue
any components as necessary.

Crutch fork clearance
It is important to have the proper fit between peadulum shaft and the crutch
forks. Friction between the crutch forks and tkagulum shaft can rob energy from
the clock and return the pendulum to a stop. iff tbo tight, sand the section of the
pendulum shaft that passes between the forks. sBeison of the pendulum must be
smooth, as must the interior portions of the crditccks. On the other hand, the gap
between the shaft and the forks should not beddhga 1/16". If the gap is too
large, add a piece of tape to the shaft to buildsifhickness.

Lower support tightness
If the lower support bracket screw is not tight egio, the clock’s vertical orientation
can change. This is especially likely to happeenwinding the clock. Make sure
that the screw is tight enough to prevent the lpotd the clock from moving left or
right without a deliberate effort to do so.

Pendulum plumb
The pendulum bob must not rub against the wallnothe weight casing. If the
pendulum shaft does not hang straight down, atipespendulum support bracket
screws in or out to alter the alignment of the péwmeh shaft.

Gear tooth obstruction
Inspect the gear teeth to be sure that each teatlean and free of burrs, shards, or
stain/varnish build up.

Miscellaneous

Variations in humidity and temperature can afféet accuracy of your clock.
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Technical Support
If you have any problems with this clock, pleasataot Jeff Schierenbeck for assistance:
E-mail: jeff@wooden-gear-clocks.com
Telephone: 715-955-4104
Comments?
We’'d love to hear from you about your experiencthwhe Serpentine clock. Please drop us a note

if you want to share any thoughts about the Senpewtock or if you have any suggestions for
improvements that can be made!
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