
The Marvelous Maillardet Automaton
Part 3: Analyzing the Drawings and Restoring Grace 
By Andrew Baron (NM)

Author’s note: In Part 2 of this series, a new ring for 
reattaching the automaton’s head was fabricated, while 
critical repairs were made to the drawing arm linkages 
and motor synchronization was restored. Crash scenarios 
were eliminated, enabling safe operating conditions. 
Maillardet’s famous automaton was at long last ready 
to reveal its capabilities by rendering a drawing without 
interruption or fear of cam damage. This third part of 
our series is based on material originally published in 

2014 in Horological Times, the journal of the American 
Watchmakers-Clockmakers Institute. An expanded 
account appeared two years later in Mechanical Music, 
the journal of the Musical Box Society International. This 
new series features the best of both prior publications 
and has been refined for greater clarity. It is my hope that 
NAWCC readers will find the subject as inspiring as I 
have. All photos are mine, except where noted. 

Figure 1. The Maillardet 
automaton at The Franklin 
Institute. FROM THE COLLECTIONS 

OF THE FRANKLIN INSTITUTE, 

PHILADELPHIA, PA. 
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Getting Started
To prepare for a live exhibition of the Maillardet 
automaton (Figure 1), a small door on the right side of 
the ornate cabinet beneath the kneeling figure is opened 
(Figure 2) and a crank is placed onto the winding arbor 
of the massive rotational motor. Turning the crank winds 
four mainsprings simultaneously, as two fusee chains 
draw upon a pair of double-occupancy spring barrels, 
and gather in unison around a pair of fusees. Now, the 
crank is removed and the little door is closed. On the 
other side of the cabinet a similar door is opened, and 
the crank is now inserted to wind up the motor that will 
propel the cam stack sideways after each stack rotation. 
This transverse or lateral motor has just one spring and 
fusee, and is notably easier to wind. Now, setting the 
crank aside and reaching back in through this second 
small door, the starting lever is released with a light 
finger touch. The lateral motor’s fan fly immediately spins 
into action, and the massive stack silently glides about a 
quarter of an inch to the right.

With a short succession of precision clicks, the lateral 
motor triggers the rotational motor to take over and shuts 
itself off. In a harmonious handoff of power, the fly on 
the rotational motor quickly spins up to speed while the 
lateral motor’s fly idles to a stop, and the heavy stack 
begins to rotate. The figure’s hand sweeps over the edge 
of the hinged frame that holds writing the paper down, 
and the juvenile artist begins to draw. Although the 
stack is now turning without any obvious hesitation, a 
pronounced tremor in the drawing arm remains present. 
Erratic inked lines accumulate on the paper, and a 
sadly imperfect sketch emerges from the depths of the 
automaton’s memory. The drawing should be an image 
of Cupid firing an arrow into a heart-shaped target in 
the boughs of a tree while a pair of love birds frolic atop 
a fountain. It is, however, so badly skewed, distorted, 
and marked with extraneous lines that it is barely 
recognizable. Despite its notable flaws, this drawing will 
provide an ideal aid for diagnosing and correcting various 
faults, providing a starting point from which we can 
improve. In this regard, it takes on the same role as the 
old television test pattern, which enabled former day TV 
technicians to dial in the best broadcast image (Figure 3). 
The automaton’s flawed drawing also represents a victory 
of no small significance, in that it was produced without 
a trace of the hesitation or crashing that plagued the first 
attempts to operate the machine.

Hugo Chips In
Similar to the past work of sorting the higher-priority 
issues, addressing image quality likewise presents a range 
of diverse challenges. The first task entails a fairly simple 
but tedious procedure. Old, heavy oil on the cam surfaces 
had become sticky, and inconsistent, resulting in tracking 

Figure 2. A small door on the left side of the automaton’s cabinet 
(facing the figure) opens to access the starting lever and allow a 
crank to wind the lateral motor that drives the cam stack sideways 
between each rotation. A door on the opposite side of the cabinet 
allows the same crank to wind the motor that rotates the cam stack. 
PHOTO BY BRIAN SELZNICK, USED WITH PERMISSION. 

Figure 3. The automaton’s flawed first drawing contained a wealth 
of information, serving the same basic purpose as a classic television 
test pattern.
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irregularities upon what should have 
been a burnished and low-friction, 
undulatory brass pathway. Unseen 
in the steady turning of the cam 
stack, microhesitations caused by 
the degraded lubricant exacerbated 
lost motion in the drawing arm. 
Loosenesses in the joints and 
connecting rods were at the mercy of 
even the smallest sudden deviation 
in the stack’s progress, contributing 
to the drawing arm’s irregular 
movement.

Author-illustrator Brian Selznick, 
whose efforts led to my invitation 
to repair the automaton, stopped by 
The Franklin Institute to see how 
the work was progressing. I had 
just begun the cam cleaning and 
showed him the procedure (Figure 
4). Over the next few hours the man 
who created Hugo (who fixed the 
automaton in the award-winning 
graphic novel and the Academy-Award–winning film) 
cleaned more than 23 linear feet of cam surface across 
74 cams with swabs and solvent. Selznick’s work that 
day improved the automaton’s ability to create legible 
illustrations and liberated me to focus on the drawing 
diagnostics.

Questionable Practices
I discovered a further problem that was contributing 
to the poor image quality. A previously installed return 
spring for the drawing arm’s X-axis (side-to-side) 
motion was utterly too short and strong, resulting in two 
additional issues. First, massive pressure at the X-axis 
cam follower tip was present at all times and would 
increase dramatically as the stiff spring was stretched 
in response to ascending faces of the cam undulations. 
This exacerbated the wear process at the follower tip and 
cams, adding yet another layer of rotational resistance. 
Second, because the overpowering return spring 
exerted excessive lateral pull on the drawing arm, the 
automaton’s hand tended to slightly overshoot its mark 
during cam descents, resulting in poor image registration. 
The unnecessarily stiff return spring was of the more 
modern extension type, similar in shape to that found in a 
click-pen, and had been installed to augment a weakened 
original cantilever or leaf spring (Figure 5). Although 
future fabrication of a correct leaf spring was possible, 
limitations of time on site and resources at hand dictated 
selecting a more suitably rated, replacement extension 
spring. I calibrated its length to provide just enough 
force to eliminate lateral lost motion in the drawing arm, 
while also maintaining a lighter, but steady compliance 

of the X-axis cam follower tip 
in the deepest parts of the cam 
undulations, so there would be no 
lapses in tracking.

The next procedures involved 
compensating for the steep 
slant or skewing that was clearly 
evident in the output. A transport 
incident that years earlier likely 
resulted in a compression injury 
to the drawing arm2 now required 
restoring the primary X- and 
Y-axis connecting rods3 to their 
proper lengths. Reconstructing 
past events, it became clear that 
turnbuckle adjustments on these 
rods (Figure 6) had been altered 
in an attempt to compensate for 
the injury to the drawing arm, 
masking the underlying fault. The 
next few iterations of the drawings 
showed steady improvement, while 
I addressed the skew distortions by 

adjusting the turnbuckles after each revolution of the cam 
stack, comparing each of the newest test results with the 
prior round. With half-turn increments, I was able to dial 
in a reasonably straight image. It took nine turnbuckle 
revolutions to lengthen the X-axis connecting rod back to 
its correct dimension: five turns at first, then three more, 
another two (a little too far), and back one. The Y-axis 
rod then required two turns in the opposite direction to 
shorten it back to its correct length. Achieving a perfectly 
level image was neither required nor desirable. Once 
the drawings appeared nearly straight, even a half-turn 

Figure 4. The author begins cleaning the 
cams with the mechanism removed from 
its cabinet. PHOTO COURTESY OF CAROL BARTON, 

ARTIFACT FROM THE COLLECTIONS OF THE FRANKLIN 

INSTITUTE. 

Figure 5. An extension spring of excessive strength was removed from 
this location (red box). A lighter spring enabled more gentle return 
pressure to be applied to the X-axis control rod X3 (red arrow). 
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would slightly skew the image in one direction or the 
other. Further perfection of the output, should it ever 
be desired, can be accomplished with minimal precision 
bending of the previously damaged parts.

A final note about the connecting rod lengths is that they 
also affect the overall size, height, and width of each of 
the automaton’s seven drawings and poems. Thus, they 
needed to be adjusted with care to maintain a correct 
aspect ratio and maximum practical size. A final cause of 
corruption, which took the form of extraneous penned 
lines that cluttered the output, was easily corrected by 
simply adjusting the pen held in the figure’s hand; a 
slightly higher placement resulted in cleaner renditions.

The Return of Fidelity
With the cams now clean and lightly coated with a fresh 
film of lubricant, the X-axis return spring replaced, the 
rod lengths restored, and the pen tip position calibrated, 
a fresh piece of drawing paper was placed in front of the 
automaton. After storing some additional power in the 
mainsprings, the starting lever was lifted once again and 
the little figure applied itself to its task. Gratifyingly, it 
became clear that our efforts yielded a notably smoother 
action of the figure’s drawing arm and dramatically 

Figure 6. Turnbuckle adjustments eliminated the skewing and 
restored correct aspect ratio of the drawings. Period-incorrect 
hardware is apparent, as found.

Figure 7. The gradual return of fidelity in three scans of “Terrestrial 
Love,” produced between April 5 and April 11, 2007. Terrestrial Love 
is one of seven illustrations and poems in the automaton’s memory. 
COURTESY OF ANDREW BARON, ARTIFACT FROM THE COLLECTIONS OF THE FRANKLIN 

INSTITUTE. 
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improved the fidelity of the drawing (Figure 7). The 
tremor was gone, along with the overruns and extraneous 
lines, and the beauty of the drawings began to emerge.

On With His Head! 
In Part 2 I described the fractured head-attaching ring 
and the start of its remediation. By now, The Franklin 
Institute’s machinist had provided a roughed-out 
replacement ring based on my drawings. I drilled four 
holes in the new ring to receive the gimbals and their 
steady pins, using the fragments of the original ring as 
a template. I finished with some filing to smooth down 
the ring’s outer face and rounded over one edge to ease 
installation. I slid the new ring into the neck at a slight 
angle until it was just beyond its original mounting 
position. I then pulled it down level until the shiny new 
brass showed through all five of the existing holes near 
the base of the neck. Marking the brass through the holes, 
I removed the ring once again for drilling and tapping, to 
receive the five 2-56 machine screws that would facilitate 
future disassembly. I screwed the ring to the inside of the 
neck and mounted the head to the body by fastening the 
ring to the gimbals that swiveled on the atlas yoke atop 
the figure’s torso. 

To See or Not to See
With an airplane trip looming and time running low, I 
thought it would be a nice extra if, in conjunction with the 
mandatory head installation, I could also reclaim some 
measure of the original, lost head and eye movement. 
With the bulk of the mechanical improvements behind 

me, I submitted to the guilty pleasure of contemplating 
what I believed could be a truly dramatic result beyond 
simply reattaching the head. Most eyewitness accounts 
of the automaton’s 20th-century exhibitions describe 
a simple head motion that was limited to an occasional 
nod while the eyes remain fixed, gazing unblinkingly into 
space in a perpetual blank stare.

The existing eye mechanism had, unfortunately, been 
modified ages ago. Sacrificing the sophisticated original, 
spherically coordinated dual-axis action, the eyes had 
been removed from their swivel mounts and affixed 
to a rigid armature. Beyond this forfeited lateral eye 
movement, the vertical eye movement was also entirely 
dead. A saving grace was that an idle mechanism that 
once enabled the eyeballs to roll up and down remained 
relatively intact within the head, although absent of any 
apparent means of propulsion (Figures 8 and 9). With 

Figure 8. The eye mechanism installed inside the automaton’s head, 
as seen from the rear. Originally a wig and hat, part of the figure’s 
costume, would have covered the head.

Figure 9. (A) The eye mechanism. (B) The mechanism assembled, 
in relation to author’s hand.

A

B
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Figure 10. (A) The eyeball activating rod is seen in its unrestored position, hanging from the head tilt-back limiting bracket. (B) Eyeball tilt 
rod restored. COURTESY OF CHARLES PENNIMAN. ARTIFACT FROM THE COLLECTIONS OF THE FRANKLIN INSTITUTE, PHILADELPHIA, PA. 

A B

Figure 11. The relationship between the eye-activating 
rod in its corrected position and the horizontal pin on 
the eye tilt lever. The lead solder eyelid counterweight 
(as found) can be seen at the top. 
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the head now conveniently removable, I removed it once 
more and detached the entire eye mechanism. I now 
turned my attention to a forward-facing metal bracket 
that remained mounted atop the headless torso. When 
the head is installed, this bracket extends upward through 
the neck and into the head cavity. The upper portion of 
the bracket seemed positioned to prevent the head from 
tipping backward. This seemed clear enough, but I was at 
a momentary loss to make sense of a relatively straight, 
slender brass rod that hung limply from a failed solder 
joint near the top of that bracket (Figure 10). This was 
evidence of prior trouble because solder was not likely 
used in the original construction. I discerned that the eyes 
should get activated via the nodding motion of the head, 
interacting in some way with this fixed-position bracket, 
but neither the bracket itself nor the slender brass rod 
came anywhere near any part the eye mechanism.

Studying the various eye mechanism assemblies for clues, 
I spied a horizontal activating pin at the base of a spring-
loaded, hinged plate that held the eye mounts. If the 
dangling brass rod that hung from the bracket was pivoted 
upward (and a bit forward) and secured at the correct 
angle, it could interact with this horizontal pin as the head 
moved up and down. I measured the angles and discerned 
that it could impart up to 33 degrees of vertical tilt to 
the eyes. To ensure that the eyes would roll gently as the 
head nodded, the brass rod would also need to be slightly 
reshaped and given a bit of a curved aspect. Evidently 
it too had been altered because its straight shape would 
have caused a more abrupt eye action and undue friction 
upon the horizontal pin. A careful reshaping, aligning, and 
securing of the slender rod, with a few static tests and final 
adjustments, reanimated the eyes. 

The eyelids also had been animated. Originally they 
were almost certainly activated by linkage, but no such 
linkage survives. A clumsy coil of heavy solder had been 
added to give the eyelids a counterweight as might be 
found in a child’s doll. Any subtle adjustment of this 
workaround had been lost to time, and the eyelids, as I 
first encountered them, remained rigidly up at all times. 
By carefully bending the counterweight lever, I was able 
to obtain a natural, mutually believable relationship 
among the dynamic movements of the head, eyes, and 
eyelids (Figure 11).

During most of the work on the eyes, which are very 
old and convincing prosthetics, I made and tested my 
adjustments by manually tilting the head on its mounts 
without actually running the machine. I was anxious 
now to run the automaton through a full cycle, and 
observe the head and eyes motivated by the automaton’s 
own mechanism. In what must have been a throwback 
to the automaton’s makers’ original excitement more 
than two centuries ago, it was most gratifying to observe 
the eyelids narrowing in apparent concentration as the 

figure looked down at the start of drawing, while the 
eyes themselves rolled gently downward to focus on 
the paper. As each drawing or poem progressed, the 
eyelids fluctuated in a natural way, subtly lifting and then 
narrowing as the figure’s focus appeared to shift from the 
lower to upper parts of the drawings and back. The eyes 
and lids moved elegantly as if the little poet and artist was 
absorbed in his own inner world of writing and drawing. 
Two or three times during each drawing, as the cam stack 
slid quickly into each new position, the figure raised its 
head and the eyes opened more fully in a momentary 
gaze that mimicked the contemplation of what to pen 
next. By coordinating the eye and eyelid action, so that 
the two were just slightly out of unison, I was able to 
achieve a compellingly lifelike effect that I hope is faithful 
to the designer’s intent. 

Tying It All Together
At this point, even though the eyes were functional and 
the head gently nodded and lifted while the cam stack 
revolved (by virtue of H2—refer to the linkage chart 
on page 111 of the March/April 2019 Watch & Clock 
Bulletin), the rotational movement of the head, meant to 
be controlled by a dedicated cam activating H1, remained 
entirely absent. How could I enable the figure’s head to 
turn? A quick inventory of the various levers, links, a 
cord, a pulley, and a cantilever spring that should have 
enabled this supplementary action indicated that all of 
the necessary parts were present just below the neck, but 
they were disengaged. At first the challenge of assembling 
the puzzle appeared easy; how to connect all these pieces 
seemed logical. There were corresponding witness marks 
where some parts had made contact with some of the 
others, helping to guide the way.

Standing behind the figure, I could see a short nylon cable 
at the top end of a cam follower’s long H1 connecting rod. 
Evidently, the cable at its top, with its upper end tied to 
a little anchor atop an approximately L-shaped, brass 
connecting link, was meant to be routed over the pulley. 
Although the cable was nylon cord, it originally may have 
been a strip of thin spring steel like a section of watch 
spring, based on the pulley dimensions. It was also too 
stretchable, which could cause irregular action. For the 
time being, I replaced the nylon cord with a short length 
of twisted phosphor-bronze cable from my kit. The upper 
end of the L-shaped link was pinned to a groove cut into 
one side of the head yoke, while its lower outer end lay off 
to one side, not connected to anything. However, if the 
L-shaped link was swung around to point rearward, the 
free upper end of the cantilever spring could be placed on 
its bend or knee, and this appeared to agree with a wear 
mark on the knee.

Here’s how this head-activating assembly appeared to 
function (Figure 12). When a peak or lobe on one of the 
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two head-activating cams rises under the follower tip,4 
the follower tail pulls down on the connecting rod H1, 
which in turn draws the cable down across the pulley, 
swiveling the head yoke anti-clockwise, turning the 
head to the left. It is worth noting that a rising cam can 
only propel the head to the left, because the pulley and 
cable are attached only to the left side of the yoke. The 
forces must be reversed to return the head to the right. 
This is accomplished by the cantilever spring, with its 
tip perched on the knee of the L-shaped link. Deflected 
rearward when the head turns left, the spring would push 
back as soon as the cam slope down in the stack below 
levels off and descends, enabling the head to change 
direction by pushing forward on the L-shaped link, which 
in turn propels the swivel yoke clockwise. An additional 

complication relates to the figure’s left arm, which can 
be made to move up or down by pulling or pushing on a 
small horizontal steel rod that serves as a crank handle. 
In the 1826 Theodore Lane engraving,5 the pen is clearly 
seen in the right hand while the left hand appears to be 
clutching a rag, ostensibly to imply that the juvenile artist 
stood ready to blot stray ink.

With the L-shaped link now swiveled back into alignment 
with the cantilever spring’s tip on its knee, the left arm’s 
crank pin could be neatly nestled into a hook formed by 
the L-shaped link’s upturned foot. Everything now fit 
together, leaving no unresolved junctions, and at first 
it all appeared to make sense. The tip of the cantilever 
spring pressed on the knee of the L-shaped lever, which 

Figure 12. Author’s drawing of the 
head-turning mechanism in its as 
found, faulty configuration.
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in turn cradled the crank pin for the left arm. Thus, when 
the head rotated to the left or right, the L-shaped link’s 
foot should carry the crank pin with it, imparting a little 
up-and-down movement to left arm.

I was interested in running the machine once more and 
observing the head moving from side to side as well as its 
nodding action. When the motors were released to run 
however, the head would just begin to rotate as expected 
when suddenly, after turning only a few degrees, the 
entire arrangement would collapse like a house of cards. 
The various parts popped out of engagement and lay 
where they rested, instantly idling the left arm, while only 
the drawing arm continued along its merry way. Although 
the parts fit together logically, there was not enough 
security in their connections to hold everything together.

Part of the problem appeared to be excessive wear in 
the channel of the head-swiveling yoke, where the upper 
end of the L-shaped link was pinned. This channel was 
worn taller and at an angle, causing some of the L-shaped 

link’s push-back force to be diverted upward during left 
turns of the head, instead of moving in just the horizontal 
plane where it should have remained in contact with the 
spring tip. In fact, it was the resistance of the spring’s tip 
on the knee of the L-shaped lever that seemed to shove 
the lever upward as it pushed rearward. At best, it was 
an awkward and inelegant arrangement of parts, not at 
all in keeping with the efficient, overall engineering of the 
automaton. Yet the matching wear marks bore witness to 
at least some past functionality. I unpinned the L-shaped 
link from the swivel yoke and added a shim in the yoke’s 
groove to make up for the wear, theorizing that if the lever 
was prevented from tipping upward, it should remain 
in compliance with the spring tip. On the next test-run, 
the improved accuracy enabled the head to swivel a few 
degrees more, slightly delaying the inevitable. But at a 
certain point the entire assembly would once again spring 
apart and collapse. Outside, the sky was growing dark. 
I would have to leave this puzzle unresolved as I walked 
back to my hotel room that evening. 

Figure 13. The L-shaped 
link in its as-found shape. 
The arrow points to the 
unengaged notch that was 
the key to unlocking the 
puzzle of the automaton’s 
head movement.
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4 AM Epiphany
Several hours later during a sound sleep, my mind offered 
up a detail that I had not noticed the previous evening. 
Floating at eye level in the screen of my mind, I could see 
a shallow but well-defined channel in the underside of the 
downward-facing foot of the brass L-shaped link, directly 
below where the foot cradles the left arm’s crank pin 
(Figure 13). Clearly this should be engaged with something, 
but what? Wide awake now, I dressed, breakfasted early 
and walked back to the museum in the quiet of first light, 
the night security letting me in with my consultant’s ID. 
The moment I was back with the automaton, I confirmed 
the presence of the shallow channel, and with the benefit 
of having all the involved parts before me, it suddenly 
became clear what had happened. 

Many years earlier, perhaps during the 1871 work by 
John Penn Brock or the 1932 restoration when the 
machine was being reassembled at The Franklin Institute 
for the first time, a false assumption had been made that 
the bent end of the L-shaped link should accommodate 
the left arm’s crank handle.6 After all, the two shapes 
did seem to fit like a hand in a glove. The brass L-shaped 
link, which I now realized with a flash of awareness was 
probably never supposed to be L-shaped at all but nearly 
straight, was then forcibly bent by those attempting to 
assemble the machine, so that it would be within reach of 
the parts that they (incorrectly) assumed were supposed 
to be attached to it. At best, this clumsy arrangement 
would have strained to function because the geometry 
was so inefficient. However, as evidenced by the visible 
wear upon the knee of the L, the faulty arrangement 
apparently worked adequately for some years, until the 
groove in the yoke wore out from the unnatural exertion, 
loosening the incorrectly assembled parts and causing 

ultimate failure. A quick study confirmed that the 
downward-facing channel at the foot of the L, if it were 
reoriented rearward, could perfectly accommodate the 
tip of the cantilever spring. This, in fact, was the purpose 
of the groove that appeared in my waking vision. To make 
it all work, I carefully straightened the L-shaped link 
until its outer end, formerly the foot, came high enough 
to accommodate the tip of the cantilever spring. The 
left arm’s crank handle however, which was previously 
cradled in the crook formed by the former bottom of 
the L, had now lost its makeshift resting place. Studying 
what lay before me now, I realized that with no further 
modifications, the crank handle could be relocated to the 
outside rear of the cantilever spring, where the combined 
mass of the left arm and gravity, bearing the crank handle 
against the spring, could now assist the spring to push 
the head clockwise during cam declinations. It all made 
perfect sense. Surviving subtle wear marks on the exterior 
of the cantilever spring matched the new crank pin 
location exactly, indicating that the revised configuration 
was correct (Figure 14).

Two final measures were taken to complete the job. 
Compliance of the cam follower associated with H1, 
controlling the head’s swivel, remained weak in the 
deepest cam troughs when the machine was running, 
resulting in a momentary paralysis of the otherwise 
fluid movement of the head. This was unacceptable 
because having the head suddenly and inexplicably 
freeze for an instant during its travel would spoil the 
illusion of life. The ideal solution would have been to 
strengthen or replace the cantilever spring, or add mass 
to the left arm. With limited options for the on-site work 
however, I added a second extension spring from my kit 
to augment the cantilever spring. I selected one with a 
large diameter and thin wire. I calibrated it to be nearly 

Figure 14. (Left) The faulty configuration of the head-activating parts in their as-found state, with the misshapen L-shaped link and the cable 
installation in progress. (Right) The correct configuration and the supplemental light-duty spring (red circle) that assists the clockwise head 
rotation. Insets: The L-shaped link as found (left) and corrected (right).

nawcc.org	 NAWCC Watch & Clock Bulletin • July | August 2019	 313



relaxed until called upon to serve as a supplemental aid. 
It is not visually refined but works nicely and is reversible 
should a more authentic arrangement be desired. Finally, 
I adjusted the length of the new cable to ensure that 
the head would return to a central pose before looking 
upward during the artist’s contemplative intervals, and at 
the end of each completed drawing. 

The Return of Grace
All of the Maillardet automaton’s head and eye elements 
are driven by an artfully designed system of dual cam-
driven, synchronized spherical coordinates. This is 
singularly remarkable when one considers its late 1700s 
origins. One cam imparts rotation to the head while the 
other makes it lift and fall; yet when combined the viewer 
does not perceive any directly side-to-side or up-and-
down moves. As with the drawing arm, the combination 
of motions is always the sum of the polar coordinates, 
yielding a beautiful and fluid natural movement. The 
systems are now working harmoniously as designed, with 
a smooth, reliable action that has not been witnessed 
in more than a century. Given the era of its making, 
the nuanced display appears to be a unique feature not 
found among its contemporary or even modern peers, 
materially contributing to the Maillardet automaton’s 
unique and evocative illusion of life.

In the next installment, the reader will learn more 
about the automaton’s extraordinary capabilities, which 
include microscopic writing. Part 4 will complete our 
story by including the author’s concluding reflections, the 
automaton’s French poems, and an invitation to readers 
to submit questions.

Notes and References
1.	 The X-axis and Y-axis cam followers require return-

spring assistance after each rise, to ensure that the 
follower tips remain in compliance with the descending 
slopes and valleys of the cams. These springs, in 
combination with the mass of the linkages have a direct 
bearing upon the amount of pressure exerted by the 
tips of the followers, upon the cam surfaces.

2.	 Museum artifacts can have a hard life, especially those 
that are operated for the delight and education of the 
public. The automaton’s fragile drawing arm might 
have been impacted during a previous inter-museum 
loan. This is explained in more detail in Part 2 (page 
112 in the March/April 2019 Watch & Clock Bulletin).

 3.	 The reader is referred to Part 2 for detailed 
information about X1 and Y1 (page 111 in the March/
April 2019 Watch & Clock Bulletin).

 4.	 H2, the remaining head-activating cam’s connecting 
rod, is attached to a lug attached to the back of the 
neck, and controls the down-up nodding movement 
of the head. With the head reattached, this vertical 
movement was fully functional.

5.	 Page 417, September/October Watch & Clock 
Bulletin.

6.	 The left arm’s crank, in itself might have been a 
modification or at least not original, in that some of 
the crank’s parts appear to be newer than the rest of 
the machine
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