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Description 
This document describes the assembly of a large easy to build pendulum clock. Most of the parts are 3D 

printed and many changes were made to simplify construction. The clock has a long runtime so you are 

not constantly winding it. The large size makes an impressive looking clock. This is a great starter clock. 

The primary goal of all my designs is to create a functional clock that is visually impressive. This clock is 

over 14 inches wide with an 8 inch dial and fully exposed gears. Accuracy is within a few minutes per 

week. Multiple gear train options are provided with runtimes of 4.6 days, 7.7 days, 10.2 days, 14.3 days 

or a very impressive 21.5 days. A weight driven clock that runs for more than a week is very nice. It is 

even nicer when it is something that you have built yourself. 

The secondary goal for this clock was to simplify the construction process. The use of non-printed parts 

has been minimized to just a few components, with a bill of materials that is half as complex as my other 

clocks.  

This components are sized to print on a Prusa MK3S (250x210) or Creality Ender3 (220x220). A smaller 

version of the clock sized for the Prusa Mini has also been released. The lighter gears in the small clock 

allow a runtime of up to 32 days. 

 

Details 
A pendulum clock is conceptually very simple. A spring or falling weight provides energy to the 

pendulum and gears convert the periodic motion to a display of time. The challenge is to make 

everything work elegantly and accurately.  

This clock design started with the goal of reducing the number and types of non-printed components. It 

uses one size of ball bearings that are readily available worldwide. I have not found a better pendulum 

support method that is accessible to the average 3D printer owner. Two sizes of metal shafts and one 

screw size are used throughout the clock. The few additional parts include fishing line, BBs for the 

weight shell, springs from a ball point pen, and a few pennies for the pendulum bob. Everything else in 

the clock is 3D printed. 

The large gears near the weight shell are 10 diametral pitch (10DP or MOD 2.54) which gives a 50 tooth 

gear a diameter of 5 inches. The gears near the escapement are 13 DP (MOD 1.95) with the largest 70 

tooth gear having a diameter of 5.4 inches.  

The gear tooth profile started as a 14.5 degree pressure angle gear and optimized further using a 

concept called άŦŀƴŎȅ ƎŜŀǊǎέ ŘŜǎŎǊƛōŜŘ ŀǘ http://garysclocks.sawdustcorner.com/fancy-gears.html  The 

basic premise is that clock gears operate with different criteria than most other gearing applications. 

Clock gears always turn in one direction so only one edge of each gear tooth is engaged. The other edge 

can have any shape as long as it does not interfere with the neighboring teeth. This allows optimizing for 

3D printing. One surface of each gear tooth is defined as the active edge. The inactive edge was placed a 

constant distance away to produce the cleanest possible printed gear. The rim and spoke widths were 

also adjusted to print smoothly using a standard 0.4mm nozzle. 

Below is the slicer output after optimizations for fancy gears. Notice how each gear tooth gets created 

using continuous flows of filament. These gears are designed so that the teeth, rim, and spokes are 

http://garysclocks.sawdustcorner.com/fancy-gears.html
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completely solid when printed using 4 perimeters. The feature sizes were selected to print cleanly using 

a standard 0.4mm nozzle.  

 

Figure 1 Sliced gears after optimization 

 

The escapement and pallet are among the most important components in a clock. A traditional design 

has sharp escapement teeth that become rounded off when 3D printed, resulting in the escapement 

releasing way too early.  

 

Figure 2 Traditional Deadbeat Escapement 

Active Edges 
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The escapement teeth could be lengthened to compensate, but different printers would need different 

optimizations. The solution used in this clock is to widen the tips of the escapement and extend a 

consistent width to the rim and spokes. The pallet width was reduced to provide the proper clearance. It 

may look different than a traditional design, but the active surfaces are similar. The predictable length of 

the escapement teeth makes it very reliable in a 3D printed design. The consistent width allows 

everything to print cleanly like the fancy gear tooth profile. 

 

 

Figure 3 Escapement and pallet slicer output 

 

Gear Ratios 
Many traditional clock designs use small pinions with 6 or 8 teeth, but involute gears have less friction 

using pinions with 12 or more teeth. Low tooth count pinions have more rubbing during engagement. 

Switching to fine pitch gears near the escapement allow most pinions to have at least 14 teeth. The 

gears mesh better with more rolling action instead of sliding.  

A traditional grandfather clock would use 60 and 64 tooth gears with 8 tooth pinions. A 30 tooth 

escapement rotates once per minute ǿƛǘƘ ŀ офέ ƭƻƴƎ ǇŜƴŘǳƭǳƳ. L ŀƳ ƴƻǘ ŀ Ŧŀƴ ƻŦ офέ ƭƻƴƎ ǇŜƴŘǳƭǳƳǎ ƛƴ 

anything smaller than a grandfather clock, so an extra gear set was added to provide some flexibility in 

selecting gear ratios.  

This clock uses a 28 tooth escapement with a 17.04έ ǇŜƴŘǳƭǳƳ ticking 5461 times per hour. The 

pendulum length looks proportional to the rest of the clock. Gear ratios were selected to support the 

мтέ ǇŜƴŘǳƭǳƳΦ 

Below are the gear ratios and the labels used in the assembly documentation. Some of the STL file 

names will make sense after looking at the diagram. For example, gear 3 is has 64 teeth and 15 teeth on 

the integrated pinion. It may be called gear3_64_15 or simplified as just gear 3. The longer name is more 

descriptive and you can count teeth to help determine if you have the correct gear.  

Some of the gears have multiple components associated with a primary gear. The minute hand arbor 

includes a large gear (gear4_70_18) along with a smaller secondary gear (gear4b_25) and some small 
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spacers (spacer_4a and spacer_4b). The part names help to identify the arbor that they are associated 

with. The names might get shortened to gear4 and gear4b throughout this document.  

There are a few different configurations for this clock. Gears can be swapped to increase the runtime 

from 4.6 days to 21.5 days. Either 7.7 days or 10.2 days is the initial recommendation. If the clock is 

running well, then consider increasing to the 14.3 day option. 21.5 days is the most aggressive and the 

clock will be more difficult to tune properly. 4.6 days is a backup option that is the easiest to get running 

reliably.  

Switching to a different runtime option involves printing two new gears to change the drive ratio 

between the weight shell and the minute hand. The longer runtime options will usually require the 

heaviest drive weight. Multiple weight shell options are also provided. 

 

 

Figure 4 Clock gear ratios for the 10.2 day runtime option 
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The gear train has been completely modified compared to my other clocks. Everything between the 

hour hand and the escapement uses fine pitch gears with at least 14 teeth per pinion.  

Gear 9 is a new addition to allow winding the clock without excess friction. Gear 9 is unloaded during 

normal operation, so friction from the large diameter shaft is minimal. 

Another significant change in this clock is a shift to a horizontal orientation. This allows the pendulum to 

attach directly onto the pallet shaft. Friction is reduced by spreading the load equally between two 

bearings and the connection to the pallet is very solid. Runtime is improved compared to my other 

clocks using similar weights, although not quite as long as the smaller version of this clock.  

The following diagrams show multiple orientations of the clock with the gears labeled as much as 

possible. Many of the diagrams are shared with documentation for the smaller version of this clock. The 

topology is very similar, but the gears may have a different number of teeth. All of the component 

thicknesses are the same, so the arbor lengths are the same in both versions of the clock. 

 

 

 

 

 

Figure 5 Clock layout front view 

 

 

gear 8 (winding drum) 

gear 7 (ratchet) 

gear 9 

gear 4 (back) and gear 6 (front) gear 1 (escapement) 

gear 2 (low) 

gear 5 (high) 

gear 3 

gear 0 (pallet) 
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Another view from the lower left side 

 

 

 

 

Figure 6 Clock layout lower left view 

 

 

 

 

 

 

 

 

gear 8 (winding drum) 

gear 7 (ratchet) 

gear 9 

gear 6 

gear 2 

gear 5 

gear 4b 

gear 0 (pallet) 

gear 4 
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And the view from the lower right side 

 

 

 

Figure 7 Clock layout lower right view 

 

Printing the Parts 
Print all parts using 4 perimeters. As described previously, the gears print very cleanly with the teeth, 

rim, and spokes formed as solid objects with 4 perimeters. The frame becomes stronger when printed 

with 4 perimeters compared to the default of 2 perimeters. 

The gears seem to print best using 0.15mm layer heights with 4 perimeters. Make sure to set some 

elephant foot compensation if your printer needs it.  

Most of the remaining parts have looser tolerances and can be printed using 0.2mm layer heights. Keep 

perimeters set to 4 so the frame has good strength. 30% cubic infill is my default with 6 bottom layers 

and 7 top layers to provide extra strength for the frame parts. This may be overkill, but it only adds a 

slight amount of extra print time so I keep using these values.  

Other settings include random seam positions to minimize stripes on parts like the weight shell. 0.12mm 

elephant foot compensation helps keep the gears meshing properly. Prusa Slicer 2.3 added monotonic 

top and bottom layers that creates nice looking surfaces. I tried irƻƴƛƴƎΣ ōǳǘ ŘƛŘƴΩǘ ǎŜŜ ŜƴƻǳƎƘ 

improvement to justify the additional time. I accidentally ironed the gears once and ended up with 

elephant foot on the top of the gears. I normally just leave ironing turned off. 

gear 8 (winding drum) 

top portion of 

pendulum shaft 

gear 9 

gear 6 

gear 2 

gear 5 

gear 0 (pallet) 

gear 1 (escapement) 

gear 4 
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The total print time is nearly 100 hours using 0.15mm and 0.2mm layer heights. This may seem like a lot 

of time, but you will be creating a work of art that will last for many years. Most parts print flat on the 

build plate in the default orientation. A few parts might need to be rotated to fit your specific printer. 

Supports are never required in any of my clock designs. The large dome at the top of the weight shell 

forms its own internal supports as needed. Pinions are formed on the hubs of larger gears using 45 

degree angled edges to print without needing supports.  

 

Figure 8 Gear profile example 

 

The center portion of the frame is the largest component of the clock. It sets the minimum printer bed 

size of around 210x210mm. Side extensions create a larger clock frame than most print beds can handle. 

There is minimal force on the frame side extensions so they can attach using just a few screws. An added 

benefit of the split frame is the ability to remove the pallet while testing the clock without tearing the 

entire clock apart. 

The gears look best using a bold color to make them stand out. Gold or bronze are good for making 

gears that look like brass. Silk PLA in almost any color has a good look. I usually print the frame using a 

neutral color with a white dial and dark highlights for the numbers, although you are free to use any 

colors you like. 

The following diagrams will be useful for identifying names and shapes of the gears. There are a few 

variations depending on options, but the gears should still be distinguishable based on the diagram. For 

example, the gear sets include options for different runtimes. The ratchet still looks like a ratchet when 

the name changes from gear7_48_ratchet_10day to gear7_44_ratchet_7day.  

Print the parts and inspect them to make sure they look good. You may need to remove a few small 

burrs from the gears. The gears have fairly loose tolerances and can mesh properly with some 

ŜƭŜǇƘŀƴǘΩǎ ŦƻƻǘΣ ōǳǘ ƛŦ ǘƘŜǊŜ ƛǎ ǘƻƻ ƳǳŎƘ ǘƘŜƴ ȅƻǳ Ƴŀȅ ƴŜŜŘ ǘƻ ŎƭŜŀƴ ǳǇ ǘƘŜ ǘŜŜǘƘ ǿƛǘƘ ŀ ǎƳŀƭƭ ŦƛƭŜΦ /ƘŜŎƪ 

that the arbors fit loosely inside the frame and gear center holes. Drill them out slightly if needed.  

Gear4b_25 and spacer_4a are supposed to be a tight fit on the arbor, so do not upsize their center 

holes. 
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Figure 9 Gear reference chart 
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File Name Color Suggestion Print Time Filament  Notes 
frame_back_bottom Tan 1 0h 42m 2.56   

frame_back_center Tan 1 14h 44m 71.20   

frame_back_left Tan 1 2h 13m 10.48   

frame_back_right Tan 1 1h 58m 9.89   

frame_dial_numbers Tan, Ivory, Black 1 8h 57m 45.88 See note 1 

frame_dial_roman Tan, Ivory, Black 0 8h 54m 45.81 Optional roman numeral dial 

frame_front_left Tan 1 2h 0m 9.13   

frame_front_right Tan 1 1h 34m 7.39   

gear0_pallet Gold 1 2h 53m 5.50  0.15mm layer height 

gear1_esc28_14 Gold 1 2h 56m 7.91  0.15mm layer height 

gear2_64_14 Gold 1 2h 10m 5.71  0.15mm layer height 

gear3_64_15 Gold 1 2h 24m 6.39  0.15mm layer height 

gear4_70_18_10day Gold 1 3h 45m 9.65  0.15mm layer height, see note 2 

gear4b_25 Gold 1 1h 18m 2.77  0.15mm layer height 

gear4b_25_tight Gold 0 1h 19m 2.76  0.15mm layer height, see note 3 

gear5_60_14 Gold 1 2h 22m 6.05  0.15mm layer height 

gear6_70 Gold 1 2h 6m 5.13  0.15mm layer height 

gear7_48_ratchet_10day Gold 1 5h 25m 15.60  0.15mm layer height, see note 2 

gear7b_16 Gold 1 5h 2m 12.44  0.15mm layer height 

gear7c_clicks Gold 1 0h 53m 2.26  0.15mm layer height 

gear8_50_1p10 Gold 1 8h 22m 22.16  0.15mm layer height 

gear9_50 Gold 1 4h 7m 11.63  0.15mm layer height 

gear9_inserts Gold 2 0h 29m 1.36  0.15mm layer height 

hands_serpentine Black 0 0h 54m 2.16 Optional hand style, see note 4 

hands_spade Multi-color 1 0h 38m 2.06   

pendulum_bob Bronze 1 4h 47m 21.41   

pendulum_shafts Black 1 4h 3m 17.57   

nut_0p25 Black 2 0h 16m 0.92 Used below pendulum bob 

nut_0p40 Gold 2 0h 25m 1.41 Used at top of pendulum shaft 

weight_shell_bottom_2p8 Bronze 1 1h 10m 5.81 See note 5 

weight_shell_top_2p8 Bronze 1 11h 31m 40.59 See note 5 

weight_shell_quarter_2p8 Bronze 1 6h 14m 19.35 See note 5 

weight_shell_pulley Bronze 1 0h 27m 1.59 See note 5 

crank_handle Tan 1 1h 22m 3.23   

crank_knob Gold 1 0h 55m 3.01   

swing_gauge Ivory, Black 1 0h 28m 2.04   

spacers Gold 1 1h 3m 2.26 See note 6 

Total   37 98h 53m 396.03m   
Table 1 Printed Components 

Note 1: Two different dials are provided with this clock. Use either one that you like. The picture on the 

front cover uses simple numbers. The roman numeral dial can be seen in the pictures of my second clock 

at the end of this document. 
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Note 2: Gear 4 and 7 can be configured for different runtimes. It is recommended to start with either 

the 7.7 day or 10.2 day runtime options that have a good chance of working properly. You can try the 

14.3 day option later if your clock is running well and you want a bit more runtime. It might require a 

slight increase in drive weight. The 4.6 day option is a backup if you have trouble getting the 7.7 day 

version running reliably. The 21.5 day option is very aggressive and may be difficult to tune properly. 

Note 3: Gear4b_25 is designed to be a press fit onto the minute hand arbor. Different printer tolerances 

might make the part loose, so gear4b_25_tight with a smaller center hole has been provided. You may 

need to experiment with partially drilling out the hole until the arbor fits properly. Another option is to 

rough up the arbor and glue gear4b_25 in place. 

Note 4: Two different hand styles are provided with this clock. I think the spade hands look best with the 

simple number dial and serpentine hands look best with roman numerals.  

Note 5: Multiple weight shell sizes are provided. Your clock might need more or less weight to function 

reliably. Determine the minimum amount of weight needed for your clock to run and add at least 50% 

more weight. If the clock runs for a few hours on 5 pounds, then it should run great on 8 pounds. There 

are several options to achieve the desired weight for your clock. Files are included with 2.4έ, нΦсέΣ нΦуέΣ 

оΦлέΣ ŀƴŘ оΦнέ ŘƛŀƳŜǘŜǊ ǿŜƛƎƘǘ ǎƘŜƭƭǎΦ !ƭǎƻΣ мκп ƘŜƛƎƘǘ ŜȄǘŜƴǎƛƻƴǎ can be added to the bottom of the 

weight shell to add extra weight. There is a section later in this document describing the weight shell 

options in more detail. 

Note 6: Small spacers for the arbors are grouped into a file called spacers. The following diagram shows 

what they look like along with the corresponding arbor number. Spacer_0 goes on the pallet arbor 

(gear0). Spacer_2 goes on the gear2 arbor. Etc.  All the spacers are grouped into a single file for easy 

printing. They also exist as separate files if you need to print them individually. Spacer_4a may need to 

be scaled to make it fit tight on the minute hand arbor. 

 

 

Figure 10 Misc spacers 

 
 



15 
 

Print File Options 
Several parts have multiple print file options. Here is a description. 

Component Option File Name Description 

Dial 
simple numbers frame_dial_numbers 

Front dial with numbers 
(shown on the cover photo) 

roman numerals frame_dial_roman 
Front dial with roman numerals 
(shown in photos near the end) 

Hands 
spade hands_spade Simple spade hands 

serpentine hands_serpentine Ornate hand style 

Weight Shell 
Diameter 

2.4" diameter weight_shell_*_2p4 Smallest diameter weight shell 

нΦсέ ŘƛŀƳŜǘŜǊ weight_shell_*_2p6 Small diameter weight shell 

2.8" diameter weight_shell_*_2p8 Medium diameter weight shell 

оΦлέ ŘƛŀƳŜǘŜǊ weight_shell_*_3p0 Large diameter weight 

оΦнέ ŘƛŀƳŜǘŜǊ weight_shell_*_3p2 Largest diameter weight shell 

Weight Shell 
Height 

full height weight_shell_2p6 (or other dia.) Full height weight shell in one piece 

3/4 height top 
section 

weight_shell_short_* 
Partial height weight shell for limited 
height printers, about 75% height 

quarter height 
bottom section 

weight_shell_quarter_* 
Quarter height weight shell used as 
an extension to add a small amount 
of additional weight 

Runtime 
Options 

4.6 day runtime 
gear4_70_30_4day, 
gear7_36_ratchet_4day 

Safest gear set option with a  
4.6 day runtime 

7.7 day runtime 
gear4_70_22_7day, 
gear7_44_ratchet_7day 

Recommended gear set with a  
7.7 day runtime 

10.2 day runtime 
gear4_70_18_10day, 
gear7_48_ratchet_10day 

Recommended gear set with a  
10.2 day runtime 

14.3 day runtime 
gear4_70_14_14day, 
gear7_52_ratchet_14day 

Alternate gear set option with a 14.3 
day runtime 

21.5 day runtime 
gear4_70_10_21day, 
gear7_56_ratchet_21day 

Most aggressive gear set option with 
a 21.5 day runtime 

Spacers 
one file spacers All the arbor spacers in one file 

individual files spacer_0 (or _1, _4a, etc.) 
Individual spacers. Spacer_4a can be 
scaled in size to fit the arbor best  

Table 2 Print Options 

The weight shell has many options depending on the printer size and material used to fill the shell. I 

have had the clock running with as little as 3 pounds, but the pendulum swing was small and the clock 

would stop if it was slightly out of beat. It becomes much more reliable with additional drive weight. 

Different clocks and runtime options will require more or less weight depending on the friction 

throughout the clock. There are options to extend the height of the weight shell to increase the drive 

weight if needed. The frame on this clock is robust enough to support more than 10 pounds (4.5kg) 

without sagging if your clock needs this much weight. You can use any combination of weight shell 

components to achieve the desired weight. 
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Color Changes 
The front frame has an integrated dial that needs a color change at 13.00mm to highlight the numbers.  

Another color change can be added at 10.40mm to add light color dial.  My clock starts with a tan base, 

ivory at 10.40mm, and blue at 13.00mm for the numbers.  Both dial styles have similar thicknesses, so 

the layer changes occur at the same heights. 

PrusaSlicer has a really easy method for adding layer changes.  

 

Figure 11 Layer changes for front frame 
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There are two options for the clock hands. The serpentine hands are intended to print as a solid color, 

but the spade hands look best with a layer change at 2.8mm to highlight the perimeter. Experiment with 

different colors. Sometimes dark colors look good, but lighter colors are more visible if you have dark 

colored gears. 

 

Figure 12 Clock spade hands layer change 

 

The swing gauge is useful for determining the pendulum amplitude and also for balancing the 

escapement trip positions.  It should have a color change to a darker color when the lines appear. 

 

Figure 13 Swing gauge color highlights 

 

Additional Components 
There are a few fully 3D printed clocks posted on the internet, but most of them have extremely short 

runtimes. I certainly do not want to wind a clock several times per day. All of my clocks last for several 

days between winding so they are actually useful time pieces. It takes a few metal components to 

reduce friction for this to happen. Ball bearings are used to support the pendulum and small diameter 

steel rods are used as arbors. And using real screws to hold components is much more reliable than 

printed screws. 
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One of the goals in designing this clock was to reduce the bill of materials compared to my earlier clocks. 

This clock uses about half as many non-printed components as my other clocks without any sacrifice to 

runtime.  

Here is a complete list of non-printed parts needed to build this clock. 

Qty 
Component  
Imperial or (metric) sizes 

Notes 

~25 сȄоκпέ flat head wood screw Metric equivalent is ~19mm long 

1 or 2 8x1-мκнέ Ǉŀƴ ƘŜŀŘ ǿƻƻŘ ǎŎǊŜǿ 
or nail 

For hanging clock on wall 

18" 
(0.5m) 

3mm stainless or brass rod Cut to нέΣ оέΣ оέΣ оΦрέΣ ŀƴŘ пΦрέ 
(51mm, 76mm, 76mm, 89mm, and 114mm) 

9" 
(0.25m) 

мκмсέ or 1.5mm music wire /ǳǘ ǘƻ оέΣ оέΣ ŀƴŘ оέ 
(76mm, 76mm, and 76mm) 

12' 
(3.5m) 

microfilament fishing line I use PowerPro Spectra Fiber braided fishing line 65 lb. 
test, Eq Dia 16 

~8 lb. 
(3.6kg) 

lead shot or BBs ~11000 BBs are a great option. Lead shot allows a 
smaller weight shell, but more difficult to find 

5 623RS bearing (3x10x4mm) Open bearings are best, but rubber seals (623RS) can 
easily be removed. Metal shields (623ZZ) are difficult 

4 click pen springs Use springs from ball point pens 

~44 pennies or small weights For filling pendulum bob 
Table 3 Non-printed Parts 

сȄоκпέ ǿƻƻŘ ǎŎǊŜǿǎ ŀǊŜ ǳǎŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ŎƭƻŎƪΦ A single size was selected that is strong where 

needed without being too large in other places. A longer pan head wood screw or nail is used to hang 

the clock on the wall. Any size that fits into the hanging hook is good. 

Music wire is great for the arbors because it is typically hardened, although almost any metal rods 

should work in this clock. The 3mm diameter rod needs to fit inside the ball bearings. The small rod can 

be eƛǘƘŜǊ мκмсέ ƻǊ мΦрƳƳ in diameter. 1.6mm may also work. 

Microfilament fishing line has been working great in my clocks for several years. It has an amazing 

strength in a very small diameter. Other cord is OK as long as it is strong enough to support the weight 

shell and not so large that it builds up too thick when wrapped 30-35 times around the winding drum.  

I have switched my weight shell preference from lead shot to copper plated BBs since they are less toxic 

and easier to find. The density of copper plated steel BBs is only around 20% lower than lead shot, so 

the size increase for the same weight is minor. You may also be able to use random pieces of steel for 

the weights, but you may need to experiment to find the proper size. The weight shell extensions help if 

you need a bit more weight. 

The 623RS ball bearings are the most critical component required to get the clock functioning properly. I 

have tried other options and cannot find any better method to support the pendulum. Clock suspension 

springs have been used for centuries, but are not readily available. 3D printed knife edges might work 

with a 1-2 day clock, but have way too much friction for an 8-10 day runtime. String suspensions might 
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be an option, but they would be difficult to set up properly. I will stick with small ball bearings until I can 

find something better. 

I purchase generic ball bearings from the typical places (Amazon, eBay, AliExpress, etc.) for around 

US$5-10 in lots of 10. Open bearings without seals or shields would be best, but they are difficult to find. 

Rubber sealed bearings (623RS) are an acceptable solution because the seals are easy to remove using a 

small pin. The thick factory grease needs to be removed for the pendulum support bearings. This 

requires removing the seals and soaking the bearings in solvent. Brush out or use an air gun to remove 

the remaining gunk. Select the best ones for the pendulum support and use the others for the weight 

shell. The weight shell bearings can keep the seals intact if desired. 

The final items are some springs from ball point pens and a few pennies. One spring is used for the 

minute hand adjustment and three springs are used in the ratchet. The pendulum bob is filled with 

pennies. Washers or other small weights will work just as well since the pendulum bob weight is not 

critical. 

 

 

Figure 14 Non-printed components 

 

Component Pre-Assembly 
Metal Parts 
Most of the gears in this clock use music wire for the arbors. The motion work arbors use small diameter 

rods to keep friction low. There is enough tolerance in the design that either мκмсέΣ 1.5mm, or 1.6mm 

diameter music wire should work. Cut the lengths to size or slightly shorter. Round over the ends to 

remove any slight burr from the cutting process. Keep in mind that hardened music wire needs an 

appropriate cutter. Cheap diagonal cutters might not work well. A Dremel cutoff disk is a better choice. 


















































