
The Marvelous Maillardet Automaton
Part 4: Nuanced Mechanism and Poetic Devices
By Andrew Baron (NM)

During the course of this series, I have presented the 
first three and the sixth1 of seven works rendered 
by the legendary Maillardet Automaton. This 

final installment completes the set. The programs in the 
automaton’s brass memory, along with the predominately 
French engravings of their names on the exhibitor’s 
selection ring (Figure 1) are arranged as follows: 

•	 Amour Céleste—Celestial Love;  
Cupid on his chariot in the clouds

•	 Vaisseau—Vessel or Ship, in this case a  
British man-o’-war

•	 Unerring & c.—English poem,  
“Unerring is my hand…”

•	 Temple Chinois—Chinese Temple  
with a tiny figure sitting in the pagoda

•	 Un Jeune Enfant & c.—French poem  
“A young child...” 

•	 Amour Terrestre—Earthly Love; Cupid firing 
his arrows into a heart shaped target in a tree, 
while love birds frolic on a fountain

•	 Enfent cheri & c.—French poem  
“Darling child…”

The last selection is the one in which 
the automaton, which had been counted 
among the missing for a great many years, 
revealed its celebrated identity when the 
1932 reconstruction was completed. It 
added the words “Ecrit par L’Automate de 
Maillardet”2 to the end of the poem, the 
last program in its memory.

In composing this series, I have 
endeavored to put into words the 
experience of engaging with the Maillardet 
automaton first-hand, both as a spectator 
and restorer. I have explored the prior art, 
advances, and departures represented by 
its state-of-the-art technology and have 
shared the specifics of the most crucial of 
many repairs that I performed in 2007.

With this installment I share a few final 
but precious mechanism details, my 
theory of how the Maillardet automaton 
was programmed, and my philosophy 

Figure 1, above. The 
name of each program is 
engraved on the exhibitor’s 
selection ring and can be 
viewed when the cabinet’s 
small left side door is 
opened. The ring shares 
the compartment with 
the lateral motor winding 
arbor, the starting lever, 
and emergency brakes. 
COURTESY OF ANDREW BARON, 

ARTIFACT FROM THE COLLECTIONS 

OF THE FRANKLIN INSTITUTE.

Figure 2, left. The author 
watches attentively as 
the automaton prepares 
to draw during its public 
debut at The Franklin 
Institute, November 2007. 
ARTIFACT FROM THE COLLECTIONS 

OF THE FRANKLIN INSTITUTE.
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about its message and its unique ability to convey life 
so authentically that it continues to captivate today’s 
technologically sophisticated audiences. I consider 
this last quality to be the automaton’s most significant 
contribution to the Writer-Draftsman class of machine, 
extensive memory notwithstanding. 

The Human Touch 
From infancy, humans are captivated by the eyes that 
look at us. In our complicated adult lives, we can still 
be transfixed by eye contact, when we’re not trying to 
avoid it. We also involuntarily follow someone else’s 
gaze as their attention shifts to something in our shared 
environment. 

It is no coincidence that the automaton’s starting position 
includes gazing at its audience through its realistic 
prosthetic eyes. When the automaton then narrows its 
eyelids, lowers its head, and looks down on what it is 
about to create (Figure 2), we also quite naturally bring 
our attention to the waiting blank paper.3

Once our attention is diverted to the paper on the 
small but ornate desk,4 the automaton continues to 
communicate through the universal languages of body 
movement, art, and poetry. The first poem is delivered 
in English, after the first two illustrative drawings have 
been rendered. The other two poems that appear after the 
fourth and sixth drawings, respectively, are in French, the 
international language of diplomacy during the 18th and 
19th centuries.5 The most faithful translations that I have 
been able to obtain6 accompany the actual text as written 
by the automaton (Figure 3).

Exquisite Programming 
In part one of this series,7 I wrote about the broader 
creative choices that were available to the designer-
programmers of the Maillardet automaton, made 
possible by its larger cam stack. For much of the 
automaton’s post-1932 life, attendees at live exhibitions 
have witnessed its magic in isolated segments only. 
A demonstration might consist of as little as a single 
drawing or extend to its full repertoire, but with the 
latter having no set starting point. The exhibitor usually 
begins with whichever selection was cued up to run, 
based on where the machine was stopped after its last 
performance. 

If we take a moment to study the drawings and poems 
in the context of the physical sequencing of the cams, 
however, the creative direction and programmer’s 
intentions become readily apparent. The total automaton 
experience is nothing less than a grand tour across the 
Universe: from air to water to earth; from Colonial seas 
to the Far East. Interspersed among these fanciful flights, 
the automaton conveys its apparent thoughts in actual 
words as it gradually transforms, before the spectators’ 
eyes, from a technological wonder to an endearing and 
seemingly real personality. 

Audiences are charmed when they experience the order 
starting with the first selection. Initially there is Cupid 
in his chariot, being drawn through the clouds by doves. 
Next, a great British man-of-war gradually materializes 
on the high seas, as we marvel at an even greater artistic 
performance replete with portholes, cannon, sails, 
rigging, banners, ladders, a tiny crew, and ocean waves. 

Figure 3. The automaton’s two cleverly composed poems in French and their English translations. ARTIFACT FROM THE COLLECTIONS OF THE FRANKLIN 

INSTITUTE.
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After completing this dauntless “Vaisseau,” the Juvenile 
Artist8 takes a few minutes to pen a message in English 
to its enchanted onlookers, within which he offers “...I 
do my best to please you all; encourage then my Youth.” 
These carefully selected words alter the android’s 
relationship to its audience as we learn that it too appears 
to yearn and hopes to inspire. I think, therefore, I am.9

The fourth selection brings us face to face with a tiny 
figure perched within the pagoda of a Chinese temple, 
as water birds swim in a moat below (Figure 4). When 
the automaton was new, with an extraordinarily 
advanced pen in its hand10 and its cams unworn by 
time, a complete, microscopic face appeared within the 
tiny figure’s head in this drawing. At 1.6 mm, the face is 
smaller than the head of a pin (Figure 4, inset). With this 
feat, the automaton seems to defy its human audience to 
equal its adroit prowess. One has to wonder if former-
day presenters offered a look at this wonder through a 
magnifying glass. After completion of this masterwork, 
the first of the French poems appears. In this message, in 
addition to confessing his ardor and soliciting the prize 
of our esteem, we learn that “the desire to please you 
begat this wonder,” thereby actively involving fortunate 
audiences in its very creation. With the automaton’s final 
drawing, depicting Cupid once again but this time on 
terra firma, we are brought full circle and down to Earth. 
Even here, yearning prevails as the doves, acting now 

as lovebirds, perch atop a fountain, while 
Cupid fires his arrows into a pair of hearts 
cradled in the boughs of a tree, his quiver 
and unspent arrows at his feet.11

It is amusing to observe that while 
rendering nearly all of the classically 
nude figure of Cupid, the male anatomy is 
omitted, even as the little artist pens the 
finishing touches on the foliage and myriad 

other details. It isn’t until nearly the last moment that the 
illustrated figure is made complete in a tiny but dedicated 
movement, thus drawing our attention conspicuously to 
the possibly unobserved detail. 

This brings us to the final selection in the automaton’s 
well-organized memory: the final poem in French, 
in which the emboldened little android boasts of its 
popularity among both sexes (Figure 3, right). After 
consulting Merriam-Webster and the Cambridge and 
Oxford dictionaries for their definitions of “cheeky,” I 
find that my Apple computer’s dictionary has the most 
relevant definition: “impudent or irreverent, typically in 
an endearing or amusing way.” Finally, so we don’t come 
away from the experience without ascribing credit to the 
automaton’s own attributed source, the Maillardet name 
is appended to the bottom of this final selection. 

Capturing and retaining our attention is thus 
accomplished by a confluence of perfectly wedded 
actions, images, and words. Even when experienced in 
a crowd, there is an unmistakable air of intimacy as the 
automaton brings us ever closer to its simultaneously 
divine and earthly spirit, the very embodiment of the 
human race that it seeks to emulate. Whether it whispers 
to the technical mind or stirs the dramatic spirit of an 
artist, poet, or performer, the automaton always seems 
to connect with the hearts and minds of its observers. It 
appeals to every age, gender, and nationality. 

Programming Mysteries
This author’s automaton adventures have extended to 
live slide show presentations for the NAWCC, AWCI, and 
school groups, from Seattle to the suburbs of Washington, 
DC. Among the most-often asked questions, and often the 
first question in Q&A sessions, is: “How did they program 
the automaton?” As a relatively simple explanation, one 
could conceive of a fairly straightforward, one-to-one 
ratio pantographic method of encoding the cam discs, in 
a reversal of the motions, starting with a sample drawing 
template placed on the little desk, back through the 
automaton’s own drawing arm and down to the cams. 
It is not hard to imagine a trio of “blank” cam discs in 
place. The diameter of the blanks would be slightly larger 
than what would be needed to accommodate the farthest 
excursions of the drawing arm, which would translate to 
the tallest anticipated peaks of profiled cams.

Figure 4. The automaton’s fourth program, “Temple Chinois,” from 
an original 1801 rendering. Inset: The microscopic face of the figure 
in the pagoda, with millimeter scale revealing its 1.6-mm dimension, 
smaller than the head of a pin. This remarkable object was 
discovered by Maillardet’s descendants while conducting research at 
the Westminster Library, London, in 2011. PUBLIC DOMAIN.
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Each of the cam followers, in lieu of the smooth pointed 
tips that traverse the finished cams in the completed 
machine, could have once held a graver mounted at 
a right angle, to trace a line on the sidewall of each 
blank cam. Indeed, unexplained threaded holes that 
remain present on the cam followers might in fact 
bear silent witness to such an arrangement (Figure 
5). At the drawing-arm end of the data transfer chain, 
and occupying the same place on the desk where the 
paper would ordinarily go, could be an engraved metal 
template, which has all the same details as would appear 
in a finished automaton drawing. In place of the drawing 
pen in the figure’s hand, a temporary stylus could be 
guided by the programmer’s hand, at a steady rate 
through all the lines of the engraved template. Motor 
regulation would be required to maintain the time 
constant of the traces upon the cams, but the motors 
could be run at a much slower rate, to aid the human 
programmer as they guide the stylus through the grooves 
in the template. It’s a nice theory, at least. 

The fly in the ointment is the nearly microscopic level 
of detail found in some of the drawings. It is not hard to 
imagine the programmer’s hand, guiding the automaton’s 
hand through such details with the aid of magnification, 
but the engraved pattern on the template would have to 
be very shallow indeed, or the lines would run together. 
The operator would have to manipulate the stylus with 
microscopic precision and complete the tracing of such 
details in an extraordinarily short span of time, even 
with the motors running at a fraction of the ultimate 

rendering speed. To put this in perspective, in real time, 
the automaton completes the tiny face in less than half a 
second. The final duration and speed of the automaton’s 
performance segments would have to be known in 
advance, and all details large and small, calculated to fit 
within the programmer’s allotted time.

It is far more likely that a surrogate machine with 
different drawing-arm geometry was employed, allowing 
for a suitably larger engraved template. Assuming that 
the basic supposition of a pantographic method of data 
transfer is valid, adequate amplification would require 
that the engravings be at least three to four times 
the final drawing size. These oversized templates, in 
combination with a motor that turns the blanks at a small 
fraction of the final performance speed, would ease the 
programmer’s task of moving the surrogate’s “hand” 
through the intricate details of the engraved templates. 
Once a set of traces was etched on the sides of the blank 
cams, the cams would be removed for cutting, filing, and 
preliminary polishing. They would then be reinstalled 
to be tested in the surrogate or the actual machine, and 
areas needing additional refinements would be noted 
and attended to in subsequent rounds of cam shaping, 
installing, and testing. Even with such helpful methods, 
it must have been an extraordinarily time-consuming 
task, with seemingly endless refinements. No primary 
historical data describing these methods, or hardware 
related to such endeavors, are known at present to have 
survived; therefore, the above explanation remains in the 
realm of conjecture.

Nuanced Mechanism
At the start of a present-day 
performance, the automaton’s 
beauty is first conveyed by its 
sensitive face and the elegant way 
it moves. It elicits admiration from 
the aspiring artist while it creates 
drawings, and the copperplate 
penmanship of the poems rarely fails 
to evoke flattering comments. Even 
when an exhibition is seen from 
a distance, the audience is drawn 
in by the sight of the figure upon 
its lavishly appointed cabinet with 
gilded Corinthian columns, intricate 
embellishments, and ornate little 
desk (Figure 6).

By contrast, the primary mechanism 
beneath the figure is devoid of any 
decoration. Although the cabinet 
top has been glass during all of its 
time at the museum, it was most 
likely covered by an opaque wooden 

Figure 5. Unexplained threaded holes and locating dimples in the cam followers may relate 
to a possible side-mounted graver, which may have been part of a cam programming system. 
COURTESY OF ANDREW BARON, ARTIFACT FROM THE COLLECTIONS OF THE FRANKLIN INSTITUTE.
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Figure 6. The automaton’s richly 
embellished cabinet and desk was an 
important part of its overall design 
and the audience’s first impressions 
of the machine. Originally the figure 
was costumed, appearing to be in a 
kneeling position. COURTESY OF ANDREW 

BARON, ARTIFACT FROM THE COLLECTIONS OF THE 

FRANKLIN INSTITUTE.

nawcc.org	 NAWCC Watch & Clock Bulletin • September | October 2019	 387



panel when the automaton was first exhibited.12 The 
watch maker or clock maker of today, however, will find 
grandeur in the wondrously variegated surfaces of the 
cams (beautiful by virtue of their function), the luxurious 
appearance of the tandem fusees, and the independently 
poisable, dual-vane speed regulator fans. When it comes 
to the figure above the cabinet, the drawing arm’s slender 
brass parts are both mechanical and organic, enabling the 
arm to carry out its commands while preventing a costume 
sleeve from interfering with the mechanism (Figure 7).

As for the primary mechanism, it does not take long to 
follow the basic logic, which is straightforward and in 
principle at least easy to comprehend. It takes longer, 
however, to grasp the complexities of the automatic 
switching mechanism (see Part 2 of this series in the 
March/April 2019 Watch & Clock Bulletin, page 114).

The more we comprehend and observe, the more we 
begin to see additional nuanced elements. The first of 
these that impressed me13 was the variable-rate preload 
arrangement for the drawing arm’s Y-axis (forward-and-
back action). A small barreled spring that is similar to, 
but roughly double the dimensions of a size-18 pocket 
watch mainspring, is mounted to the back of the figure’s 
torso. A small cord that is anchored to the outside of 
the spring barrel extends upward in a semi–figure-eight 
pattern to an eccentric pulley. The eccentric pulley in 
turn is mounted on an off-center shaft with a pinion at 
the shaft’s outer end (Figure 8). Through this pinion, the 
whole pulley and spring arrangement is back-driven by a 
sector gear that transmits the drawing arm’s front-back 
motions into the barreled spring. The purpose of this 
neat little arrangement is to ensure that the drawing 
arm will maintain the same steady return force during 
all rearward movement, whether the hand is in its most 

Figure 7. Cast and machined parts provide mechanical function and 
organic shaping to support and prevent the cloth of a costume from 
interfering with mechanism COURTESY OF ANDREW BARON, ARTIFACT FROM 

THE COLLECTIONS OF THE FRANKLIN INSTITUTE.

Figure 9. Graduated fusee chain links, first observed by Will LaFond, 
reveal the extraordinary lengths the makers went to maximize the 
smooth flow of power. COURTESY OF ANDREW BARON, ARTIFACT FROM THE 

COLLECTIONS OF THE FRANKLIN INSTITUTE.

Figure 8. The loading equalization mechanism for the Y-axis of the 
figure’s drawing arm. Connecting link (A) is shown separated from 
activating lever (B) for a clearer view. COURTESY OF ANDREW BARON, 

ARTIFACT FROM THE COLLECTIONS OF THE FRANKLIN INSTITUTE.
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hyperextended position, well away from the figure’s torso 
(the small spring tightens), or when the hand is drawn all 
the way back and operating very near the figure’s chest 
(spring nearly relaxed). It also helps maintain compliance 
between the Y-axis cam follower and the cam surfaces.

To understand this a bit more, the further the drawing 
arm is propelled away from the figure’s body by cam 
rises and peaks, the more return power is needed to 
draw the arm back. It is the job of this spring not only 
to help draw the arm back, but also to ensure that the 
rearward momentum of the drawing arm is sure and 
unhesitating in its action (no pause in a penned line). 
Proper calibration of the small spring’s available strength 
also prevents an overpowered situation, in which the 
hand’s rearward travel would gain excessive momentum, 
when the Y-axis cam follower tip dips into cam valleys. 
This control is necessary to prevent the hand from going 
too far back and overshooting the mark, as a result of lost 
motion in the arm linkages and joints, ensuring that the 
pen will not deposit ink where it should not, potentially 
spoiling the precision of the drawing. A small ratchet and 
click on the barrel arbor provide for preload, setting the 
available power of the spring, much the same as found 

in a fusee clock. By stark contrast, the spring-loading of 
the automaton’s X-axis (left-right drawing hand action) 
is much simpler, being obtained originally from a single 
cantilever spring, which in more recent decades has been 
augmented by an extension spring. (See Part 3 in the July/
August 2019 Watch & Clock Bulletin, page 306, Figure 5).

Another remarkable element, discovered in recent years 
by Will LaFond,14 pertains to the unique character of the 
fusee chains (Figure 9). Starting at the broad end of the 
fusees, the chains are made from at least five lengths of 
progressively shorter chain links, all of uniform width, to 
provide the greatest mechanical advantage for improved 
traction, as the fusee steps reduce in diameter, and 
quite possibly to augment the measures already taken 
to ensure the smoothest possible flow of power to the 
cams.15 Undoubtedly, there are any number of additional 
subtleties of mechanism yet to be discovered. The more 
this automaton is studied, the more is learned about its 
makers’ extraordinary methods (techniques that were 
the culmination of what they learned under the Jaquet-
Droz, combined with the lessons won by implementing 
the ambitious goals set for the creation of the Maillardet 
masterpiece). 

Figure 10. (A) The automaton’s friend and advocate, the late 
Charles Penniman, fields questions during a 2011 live exhibition.  

(B) A closer look. ANDREW BARON PHOTO.

A B
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Legacy 
In the final analysis, I believe 
that more than anything else the 
Maillardet Automaton represents a 
tradition of inspiration. From Von 
Knaus in the 1750s in Vienna, to 
the Swiss workshops of Pierre and 
Henri Louis Jaquet-Droz and Jean-
Frédéric Leschot in the 1770s, to the 
Maillardet atelier in 1790s London, 
a great foundation was laid for the 
stimulation of future imaginations. 
To paraphrase naturalist and author 
Rachel Carson, “The gift to each 
child in the world should be a sense 
of wonder so indestructible that it 
would last throughout life.”16

The Maillardet Automaton has 
inspired countless visitors to The 
Franklin Institute, Philadelphia, PA, 
since its original 1932 restoration by 
staff mechanic Halsey T. Roberts. 
Author Brian Selznick was inspired 
to write his fictionalized version 
of the automaton in his lavishly 
illustrated novel The Invention 
of Hugo Cabret. When that book 
became a national bestseller, a 
Caldecott Medal recipient,17 and the 
popular choice of many municipalities’ reading programs, 
the automaton became known to a much broader 
audience. When Selznick’s book inspired Martin Scorsese, 
the resulting movie Hugo touched the lives of countless 
others. Because of these successes, the filmmaker Georges 
Méliès has been more fully restored to his rightful place in 
history, and the name Hugo enjoyed a surge of popularity 
for newborn babies. With the popularity of Hugo, 
thousands of visitors have been drawn to The Franklin 
Institute to see the automaton that was Selznick’s 
inspiration. With limited live exhibitions of the automaton 
in action, new generations are becoming more aware of 
clockwork mechanisms and automata (Figure 10). By 
involving this author in the opportunity of a lifetime, 
doors have been opened to the worlds of horology and the 
publication of these essays has been made possible. 

Into the Future 
The bulk of my work on the automaton, including that 
described in this series, was carried out in 2007. Since 
then I have had the opportunity to return a number of 
times to make recommendations, participate in planning 
meetings, conduct maintenance, make adjustments, 
and perform minor additional work. Remaining tasks 
to be carried out have been documented, and a general 

plan is in place for implementing work as resources and 
budgets allow. The list is not long, but the tasks entail 
more in-depth planning. Some of the straightforward 
improvements include refining the lateral tracking 
position of the cam followers to minimize the chance 
of future damage, repairing specific areas of existing 
cam damage and wear, inspecting each link and pin of 
the fusee chains, mainspring work, and the repair of an 
unstable tooth on the great wheel that drives the cam 
stack. Due to this last item, which came to light in 2016, 
and increased awareness of a degraded cam edge that can 
put a momentarily excessive strain on the fusee chains, 
the automaton is not being demonstrated at this time.

On the optional list is the final reclamation of the lost 
lateral movement of the eyes, to augment my 2007 
restoration of the lost vertical motion of the eyes and 
eyelids as well as complex movements of the head. This 
enticing detail has appeared on my recommendations 
lists since the completion of the original work. 
Additional work to reclaim a higher degree of realism 
in the automaton’s output has also been studied and 
documented.18 Practical application of what we have 
learned about the Z-axis cam programming would impart 
a calligraphic quality to the writing that more closely 
mimics the use of a quill in a human hand, resulting in 
more artistic line quality to the illustrative drawings, 

Figure 11. From left: The automaton, the author, and Brian Selznick at the first public debut 
of the restored automaton at The Franklin Institute, Philadelphia, PA, November 4, 2007. 
PHOTO BY PAUL ZELINKSY. 
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including a varying line strength, the illusion of a light 
source, and a certain amount of atmospheric perspective. 
Clearly, the automaton’s original makers were as much 
artists as they were mechanics.

In Sainte-Croix, Switzerland, the automatier François 
Junod has carried the tradition of the mechanical 
writer-draftsman to new and incredible heights with his 
mechanical creation, named poetically enough, Alexander 
Pushkin. Perhaps the next step is for 21st-century 
creators of emotionally enhanced robots to take a page 
from history’s notebook and apply the universal appeal of 
the Maillardet Automaton’s more evocative and natural 
movements to their craft. The possibilities are limitless. 
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A brief interview segment of Brian Selznick (Figure 
11) conducted by his publisher that touches on my 
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Endnotes
1.	 Watch & Clock Bulletin, September/October 2018 pp. 

415–416, and July/August 2019 p. 307.

2.	 English translation: “Written by the Automaton of 
Maillardet.”

3.	 This attention maneuvering can be found in any 
professional conjuror’s bag of tricks. In fact, the more 
one researches, the more one discovers an almost 
sacred connection between early automata and stage 
magic, particularly in the 19th century. 

4.	 The intricately embellished desk is yet another 
attention-holding device and provides a grand 
framework to support and showcase the drawing.

5.	 French was also the native language of the brothers 
Maillardet as well as their automaton mentors, the 
Jaquet-Droz and Leschot. 
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6.	 With the help of Paul O. Zelinsky, Professor Lewis 
Seifert of Brown University, and Victoria Gauthier of 
Brackendale, BC. 

7.	 Watch & Clock Bulletin, September/October 2018, p. 
423, item 4.

8.	 The appellation “Juvenile Artist” appeared in the 
earliest notices and handbills for the Maillardet 
Automaton, circa 1795–1810.

9.	 René Descartes.

10.	 Primary historical evidence indicates that the 
Maillardet automaton was demonstrated in its earliest 
years with a reservoir-equipped, stylographic pen. 
This pen also appears to have been made sensitive 
to pressure, to take advantage of yet another layer of 
programming; subtle lifting and lowering provided 
by shallow sweeping contours on the surfaces of the 
Z-axis cams. This lifting and lowering served two 
purposes: pumping action that kept the pen primed, 
and nuanced line quality that allowed for a more 
natural rendering of the drawings.

11.	 Watch & Clock Bulletin, July/August 2019 p. 307.

12.	 The Edinburgh encyclopedia of 1812 describes the 
automaton figure dressed in a costume, in a kneeling 
pose upon the cabinet top. As some effort appears to 
have been made to create silent gearing, the panel 
covering the cabinet may also have had a felt lining 
or edge to muffle the few occasional clicks that the 
automaton makes when changing cams.

13.	 It was this particularly refined element that, in my 
first moments of seeing the automaton in person, 
made me realize that its engineering went well beyond 
simple cams and levers. I had not yet seen this subset 
of parts, among others, in the advance photos.

14.	 Pennsylvania clock maker, son of Pennsylvania clock 
maker, historian, and author, the late Ed LaFond. 

15.	 There is a singularly mesmerizing aspect to the 
automaton’s motions, which in part derives from 
the smoothness and near silence of its actions. The 
experience of watching the Maillardet automaton in 
action is markedly different from witnessing other 
automata of its age (and well beyond). Measures 
taken to keep the action steady in the face of ceaseless 
combinations of cam undulations, acting on the five 
followers and their associated linkages, include four 
mainsprings to apply abundant power for rotating the 
cam stack, two fusees on the spring barrels, two dual-
vane, poised fans, and heavy lead ingots mounted in the 
channels between the cam spokes. Graduating the fusee 
chain lengths may well have been part of this formula.

16.	 The full quote from Carson’s A Sense of Wonder, is: 
“If I had influence with the good fairy who is supposed 
to preside over the christening of all children, I 
should ask that her gift to each child in the world be 
a sense of wonder so indestructible that it would last 
throughout life, as an unfailing antidote against the 
boredom and disenchantments of later years, the 
sterile preoccupation with things that are artificial, 
the alienation from the sources of our strength. If 
a child is to keep alive his inborn sense of wonder 
without any such gift from the fairies, he needs the 
companionship of at least one adult who can share 
it, rediscovering with him the joy, excitement and 
mystery of the world we live in.”

17.	 The Caldecott Medal is awarded annually for the most 
distinguished American picture book for children. 

18.	 Several years after my primary work on the automaton, 
I learned that the science blogger Fran Blanche had read 
my official report for the museum—in which I observed 
that additional programming in the Z-axis cams could 
enable the automaton’s output to have a more nuanced 
line)—and my comments about the lost lateral eye 
movement. Fran has conducted practical research that 
could contribute to replicating the capabilities of the 
long-lost original pen and the restoration of a more 
human character to the renderings than is possible with 
the current arrangement with a conventional pen. From 
my notes and photographs, Fran has also studied the 
eye mechanism and conjectured what it would take to 
restore its lateral motion and convergence, in which the 
automaton’s implied focal point determines how closely 
the pupils are spaced. In addition the automaton, 
its weaknesses, and its potential have been studied 
by Will LaFond, Jere Ryder of the Morris Museum 
(Morristown, NJ), and Lititz Watch Technicum alum 
Lindsey Pey, who fabricated a brass wheel for The 
Franklin Institute’s 1813 Perpetual Motion machine.
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Reconstructing the Automaton’s Past
The Maillardet automaton’s sturdy construction has 
served it remarkably well across countless primitive 
roads and aboard 19th-century ships that sailed the 
Atlantic ocean. To quote Emerson in 1833: “The road 
from Liverpool to New York, as they who have traveled 
it well know, is very long, crooked, rough, and eminently 
disagreeable”.1 Attributed to Henri Maillardet’s 
London Workshop, circa 1795, the automaton made its 
journey to America right around the time of Emerson’s 
observations. In reconstructing the automaton’s past, 
there are many mysteries yet to be solved. We can track it 
across more than two centuries, albeit with notable gaps.

It has had a remarkable life from its inception in the mid 
1790s. We can follow its adventures across the ocean 
through published announcements up until 1833, when 
it is said that preparations were made for a journey to 
St. Petersburg, Russia. Whether the automaton traveled 
there is an open question, but it is described in detail in 
a summary of an 1835 exhibit at Peale’s museum in New 
York.1

In that same year, it appears to have come into the 
possession of Johann Maelzel (of metronome fame), who 

exhibited the automaton in Boston, MA. A remarkable 
example of the automaton’s “Terrestial Love” from 
1835 survives at the Massachusetts Historical Society 
(Figure 1). It was at around this time that Maelzel made 
the acquaintance of P.T. Barnum. History records that 
Barnum acquired several automata from Maelzel or 
his estate in 1838 and displayed them in his American 
Museum in New York. Whether the Maillardet automaton 
was among those acquired by Barnum is open to 
conjecture although it appears likely. The fact that Peale 
sold his museum to Barnum in 1843 adds weight to the 
equation. Barnum’s landmark institution was destroyed 
by a catastrophic conflagration in 1865 (Figure 2).

The next evidence of the Maillardet automaton’s 
whereabouts comes to us from Philadelphia, PA, a 
generation later. We find the following inscription neatly 
engraved on the foundation plate of the automaton’s own 
mechanism: “John Penn Brock 908 Spruce St Philad’a 
Cleaned thoroly Feb 1871.” Legend has it that when the 
automaton was donated in ruins to The Franklin Institute 
by the descendants of John Penn Brock in 1928, there 
was evidence of it having been in a fire. So does the 1871 
inscription represent an initial but unfinished effort to 

Figure 1. This rare drawing 
from 1835 shows signs 
of deterioration (missing 
landscape details). The 
caption reads: “Drawn by 
Maelzel’s automaton April 
the 29th, 1835.” AUTOMATON 

DRAWING OF CUPID, 29 APRIL 1835, 

DRAWING BY AUTOMATON MACHINE, 

7 CM X 9.5 CM; ON PAPER: 13.2 CM 

X 16 CM. FROM THE MINOT FAMILY 

PAPERS. THE COLLECTIONS OF THE 

MASSACHUSETTS HISTORICAL SOCIETY. 
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salvage the automaton following its near destruction 
by the Barnum fire, or could it have been damaged by 
another fire between 1871 and 1928 (if at all)?

History is subject to change, and most published 
documentation about the Maillardet automaton contains 
inaccuracies regarding both its history and technical 
details. Comparing various accounts to the actual object 
points us in a clearer if not absolute direction. For 
example, no physical evidence of fire damage is found in 
the automaton’s mechanism or wooden base, and it is very 
unlikely that Brock “bought the doll in 1870 in France,” 
as a 1933 magazine article states. It is possible if not likely 
that the automaton was saved, more or less intact, from a 
burning building. When donating the automaton to The 
Franklin Institute in 1928, Brock’s descendants believed 
that it was made by Maelzel; this suggests that the 1871 
work did not get as far as producing an actual drawing. 
Otherwise they might have been aware of the legend “Ecrit 
par L’Automate de Maillardet” on the seventh selection. 
Even this simple statement made by the automaton itself 
is open to conjecture. Some European specialists have 

held that the automaton is primarily the work of Jaquet-
Droz and Leschot, with Maillardet completing the work 
after the untimely deaths of the Jaquet-Droz and taking 
the credit. If so, the identifying cams may have been 
reprogrammed after 1791.

It is well established that Henri Maillardet managed 
the London branch of the Jaquet-Droz concern in the 
1780s. He also housed and employed several skilled 
artisans, among them Jean-David Maillardet (Henri’s 
younger brother), who appears to have been the primary 
cam programmer for Jaquet-Droz. My take (for now at 
least) is that the automaton’s guiding force and chief 
mechanician was Jean-David, who went on to create 
other notable automata in the early 19th century. The 
adventure continues.
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