APPENDICES

HISTORY OF CUBA UP Hispanic writers, from then on -

TO TACON the Strait between theSabinal
peninsula and the island of

The discovery Guajaba near Nuevitas was

It is interesting to recall that given the nameBoca de Las
Cuba was discovered by Cég- Carabelas (mouth  of  the
pher Columbus on 27 Octobercamvels).

1492, only two weeks after he had In the new land Colubus
first sighted land belonging to thehoped to find gold, silver and pre-
American Continent, namely thecious stones with which to pay
little Island of Guanahanj which back Queen Isabel for her great
he namedan SalvadorAt sunset sacrifice, as she had sold her jew-
of the fdlowing day, 28 October, els to finance hisreleavor. Unfor-
Columbus dropped anchor neartunately, havever, he found no
the estuary of a river, roughlysuch thing, despite the help pro-
about where the town dflayariis Vvided by the few natives who
cumently located, on the ndwern lived along the coast and who,
coast of Cuba, which he hopedalthough their level of civikation
would be a suitable site where towas conparable to that of the
moor his caravels. However, asStone Age, proved to be
the bay was not wide and deeghospitable, docile and respectful
enough, on the following day hepeople.

sailed west and continued to navi- The first explorers of the New
gate along the northern coast otorld could not possibly imagine
Cuba for over one hundred milesthat the exceptional fertility of the
until he found an excellent berthland they were crossing, which
close to what is now the port ofgreatly fasmnated them, could be
Nuevitas At last he could moor as valiable as the gold they
his caravels and begin txgore sought. Thus, with some disap-
the inland. Many years later, inpointment, ~ Columbus lifted
honor of the grande almirante anchor on 12 November and
(Great Admiral) ogran genovés sailed in the opposite direction,
as Columbus was called by mostowards the east. He wanted to
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assess the length of thatassigned Sebastian de Ocampo
interminable  coast, on the (who had traveled with Christo-
opposite side from which he hadpher Columbus on his second
arrived. On 5 December hejourney to the New World) the
reached what is currently knowntask of exploring the coasts of
as the Punta de Maisi the Cuba, to discover whether it was
easternmost tip of the island,an island or, as Columbus had
which the m@tives calledCubaor thought, the tip of the new
Cubagua and which he had continent. The gJoration lasted
baptized Juana in honor of the eight months and it definitively
Infante of SpainPon Juan proved that Cuba was indeed an

According to Columbus, con- island. It is worth recdlg that
sidering its extension, that landduring this exploration $mstian
was likely to be the stretch of ade Ocampo discovered a port that
continent (Asia, in his opinion) was perfect for his ships and was
rather then an island. That is whythus called Puerto de Carenas
he called today’$unta de Maisi This is where the city of Havana
‘Alfa y Omega,to indicate that it was built eleven years later.
marked the beginning and the end A few years after the explo-
of the “New World.” Then, ration of the island, Spairecided
instead of sailing round theunta to proceed with the nitary occu-
de Maisi and exploring the pation of the latter; thus, in
southern coast of Cuba, ColumbusNovember 1511Diego Veladzquez
continued to sail south-east; onlanded with 300 ddiers. In two
Christmas day, 25 Decembemonths he oweame the
1492, he reached thelasd of resistance of the dives and
which the western half is currentlybecame the first Gernor of the
called Haiti, whereas the easternisland. He waspointedTeniente
half is known asSanto Domingo del Almirante de Las Indiasnd,
Columbus called it Hispaniola in turn, received royal orders from
(which is the name that is still the Buen Gobierno de Las Indias
used to indicate the entirdaad), which was to be as goobuer), at
and this is where he founded thdeast in its intentions, as ti&uon
first European dony of the New Gowerno Toscanowe know so
World which he nametfilla de la  well ...
Natividad to celebrate Christmas  Thus began the long history of
day. One might say that, fromSpanish colonial domination in
then swards,Hispaniolawas the the Americas. In Cuba it lasted
Spanish beach-head to the Newi07 years, from 1492 to 1899,
World, and a few years later itmuch longer than in all the other
became the headquarters of th&panish colonies, which gained
government and of the equally im-indepemence from Spain between
portant Ardbishopric. 1810 and 1824.

In 1508, the Spanish Gower
of Hispaniola,Nicolas de Ovando
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History of Havana was founded, therefore in 1519,
Havana - or rathera Habana San Cristébal de la Habanwas
- was not the first city to be moved by Velazquez from the
founded by the Spaniards in Cubasouthern to the northern coast,
chronologically speaking. Cuba’snear the estuary of theRio
first city was founded by Almendares (Boca de la
Velazquez in 1512 and was calledChorrerg), about six kilometers
Nuestra Sefiora de la Asuncién devest of its current lod&®n, where
Baracoa The city, which is cur- it was finally tranferred only a
rently known sinply asBaracog few months later. The reason why
is located on the northern coastit was transferred a third time had
near Punta de Maisi, thereforao do, as was mdoned
close to Haiti, whence all Spanishpreviously, with the presice in
expeditions set off. Baracoa wasthe bay of the xcellent Puerto de
also the first municipality and Carenas, which had been
Bishopric of Cuba. Only a few discovered and used in 1508 by
years after Bama was built, the Sebastian de Ocampo. Thus, al-
cities of Bayamo, Santiago de though it is not the oldest city, Ha-
Cuba (where the Governor of vana can be considered to be the
Cuba, Velazquez, resided from theoldest port of Cuba, with the ex-
year of its foudation, in 1515), ception of the older but smaller
Puerto Principe Sancti Spiritus port of Nuevitas, mentioned
Trinidad and San Juan de Los above. The advantages offered by
Remediosvere founded. the port of Havana were and are
The founding of Havana, in- so great that they prevailed over
stead, was more complicated as ithe dsadvantages that its first
was initially built some fifty kilo- inhabtants had to endure; indeed,
meters south of its currentthey were forced to stock up on
location and was subsequentlydrinking water at theBoca de la
transferred twice. More Chorera (that is at the previous
specifcally, on 25 July 1514, the location) and they had toaery it
day dedicated to St. Christopherither in barrels by boat or in jars
(San Cristébg), a city namedan on mule-back, covering a distance
Cristobal de la Habanan honor of over six kilometers from the
of Christopher Colufous, was Rio Almendares to the city.
founded along the esity of the Havana's first  Municipal
Rio Mayabequge on the southern Council Cabildo) was held in the
coast of Cuba onlmost the same year of the city’s final sdement,
longitude as cwent Havana. The 1519. It is commerated by a
little town of Batabandis situated small building callecEl Templete
there bday. The city was named which was built in 1828 and still
after Christopher Columbus for stands, well mserved, on the site
the latter had landed there in midwhere the firstCabildo was held,
June 1494, during his secondhamely in the today’s Plaza de Ar-
journey to the New World. mas; the latter is well known to
Approximately four years after it present-day tourists as the heart of
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the so-calledHabana Vieja(Old portant ports of Veracruz and
Havana). Honduras but even attacked and
In view of its growing sacked Hvana itself. Following
straggic importance, Havana the sack of the city in 1555 by the
became the residence of thearench pirateJacques de Sores
Governor of the island of Cuba inthe Castillo de la Real Fuerza,
1553, apriving Santiago de Cuba which had proved to be inégfent
of this privilege. Finally, on 20 in protecting the city, was
December 1592, eactly one demolished and  completely
hundred years after the discoveryrebuilt. This took two decades,
of the new Continent, King Philip and the work was completed in
Il of Spain granted Havana, which1577. Moreover, the study of a
had four thousandnhabitants at complex system of dense of the
the time, the title of city and city was entrusted to the Italian
defined it“llave del Viejo Mundo military  architect  Giovanni
para el Nuevo Mundo(key of the Battista Antonelli who finaized
Old World to the New WorJdHe the projecin 1589. From that year
clearly referred to the crucial roleonwards, the construction of the
of its port, which was an two foreging castles began,
obligatory landing-place for all which were situated along the en-
traffic to and from the American trance anal to the portCanal del
coninent. That is why a gold key Puertgd. Two other castles were
was included in the city’s coat of completed in 1643, which were
arms, which was officially recog- positioned along the coast, a few
nized on 30 November 1665 bykilometers from the city: the
the Queen Regerdofia Mariana Castillo de Santa Dorotea de
of Austrig the widow of King Luna de la Chorrera and the
Philip IV. The three castles on theCastillo de Cojimar
coat of arms represent the three Instead, the impressiveort-
most awient fortifications hat alezade San Carlos de lagbana
were built to defend the entrance(over seven hundred aters long,
to the port of Havana, namely: thethe cost of which was estimated to
Castillo de la Real Fuerzgthe amount to fourteen million pesos
oldest Spanish fortification in the of the time), also envisaged in the
Americas) built in 1553, the Antonelli project, was completed
Castillo de San Sehdor de la only in 1774, following the defeat
Puntg built in 1600, and the of Havana's garrison by the En-
Castillo de Los tres Reyes delglish troops. In fact, the latter
Morro (usually calledEl Morro), landed and attackedl Morro
built in 1630. from the inland, precisely where
The first aim of these foriifa- Antonelli had planned to build the
tions was to defend Havana fromCabafia fortress, which had not
the many pirates and teaneers been constructed. In comslon,
which not only intecepted naval through subsequent atidns and
traffic between Spain and the im-reconstruction, lvana began to
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look more and more like a city- pended for various reasons. After
fortress based on the Europearli654 - when England conquered
model which flourished after the nearby island of Jamaica - its
1500, according to the principlesconstruction was resumed and
of the GermarAlbrecht Direrand lasted over two decades. It was fi-
the Italian Michele Sanmicheli nally completed in 1674.
aimed to optimize defense and Nevertheless, during the fa-
guarantee the self-sufficiency ofmous Seven Years’ Warwhen
the inhabited area in the case ofSpain and France were allied
long sieges. against England following the
The threat of pirates was dealtcontroversy on the succession to
with drastically towards the end ofking Charles Il and other rttars
the seventeenth wtiry when concerning the reigning Bourbons,
England, Spain and HollandHavana was oapied by the En-
joined forces to defeat them.glish on 30 July 1762. The latter
However, they were suoessful possessed very precise
only in part, as it was impossibleinformation on the city plan
to get rid of this bane altogether,(rumor had it that thenformation
and it was q=ecially difficult to was provided by an Englishman
drive them out of Cuba, wherewho had visited Havana as a
many had their shelters and theourist a few years liere). They
population lived in constant fearlanded simultagously at Cojimar,
of sacking and assault for oversome four kilometers east of the
one catury. At times, the alarm entrance to the Bay of Havana,
that rang from th@orre6n de San and at Boca de la Chera,
Lazaro - little more than one approxmately four kilometers
kilometer west of the inlet to the west of the city, which thus found
Bay of Havana, which served as atself under a crossfire. The En-
permanent sighting post to guardglish fleet commanded bySir
against pirate ships - was of littleGeorge Pocockvas very powerful
use. This situation of immanentand consisted of fifty ships, armed
panic ended only in 1834, thankswith two thousand cannons, and a
to the drastic measures adopted blanding force of fourteen thousand
the govenor of CubaPDon Miguel men. The city resisted for over a
Tacon which will be described month and a half, and may have
hereinafter. Actually, the resisted longer if new troops had
definitive  solution was only not arrived from Canada to help
achieved one year prior to thethose already laying siege. The
arrival in Havana of Antonio city was forced to surrender and a
Meucci and his wife. vast area of the inland was
The city-wall played a basic occupied. Santiago de Cuba then
role in the defense system of thebecame the capital of the part of
city. It protected the west side, theCuba that nmained under Spanish
one that faced inland, for over twocontrol. On 10 February 1763,
kilometers. Its costruction began after eleven months of occatfon,
in 1633 but #&erwards was sus- with the Paris Peace Treaty
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England acepted to eurn enough, the custom of tleafion-
Havana to Spain, even though itazo de las nuevbas been main-
had won the war; however, intained to this day, despite the fact
exchange, it m@anexed Florida. thatthe wall wasamolished back
With the same treaty Francein 1863, as the city gradually ex-
surrendered Gmda and Louisiana tended inland. Havana’'s defense
to England, which thus gainedsystem, thus rebuilt and perfected
control over all of North at the end of the eighteenth cen-
America’s East coast. Hence,tury, served its purpose to protect
England became the world’s leadthe city (or discourage potential
ing colonial power, taking the eremies) eficiently throughout
place of Spain. the following century, until Gban
Immediately following the de- independence was achieved.

parture of the English from Ha- But the departure of ¢
vana, the works for thextension English from Havana did not only
of the wall wereesumed, as ales-lead to a strengthening of
son was learned from the defeatfortifications. The English
Moreover, a work force of four occupation had put an end to
thousand men rebuilt th®orro  Spain’s total economic andlg-
(almost completely destroyed byical dominion of its colonies. In-
English shelling) and work also deed, Spain had not only held a
began on the already-plannedmonopoly over tobacco, but it had
Cabafia fortress and theAtarés also controlled all trade - which
castle, the latter being situated ahad been limited to a small
the tip of the south-west branch omumber of ports - and had
the bay. The wall was alsohindered the dations of the island
equipped with a large water moatwith ~ other  countries.  This
and internal communétion exclusive relatioship had sfled
trenches. When consttion was local activities, which for a long
completed (in 1797), the wall wastime had been limited to livestock
truly impressive: it was one meterbreeding and the little farming
and forty ceritmeters thick, ten required to meet the population’s
meters high and had nine gatespeeds, with thexeeption of sugar
eleven bations and two semi-bas- cane and toacco growing. Other
tions. It was patrolled by a garri- negative  dects of these
son of three thousand fourlimitations were flourishing
hundred soldiers and wascontraband, which, along with
equipped with over one hundredpiracy, had become one of the
and eighty pieces of artillery. A most profitable etivities of the
cannon shot dafionazp at nine Spanish colonies. After having
o’clock in the evening (eight occupied Havana, the English de-
o'clock in winter) warned the monopolized dbacco and decreed
population that the gates werefree trade for all products in the
being closed; the latter were re-western part of the island that they
opened at dawn. Curiouslyhad ocapied. So when Spain re-
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gained possession of Cuba, due to To convey a better idea of just
the pressure exerted by thehow backward Havana was at that
municipal councils ¢abildog of moment in time, suffice it to say
the idand, as well as because itthat the Conde de Ricla had to
wanted to prevent Cuba fromgive a name to many of the city
following the example of other streets and numbers to the houses,
English or Spaish colonies that despite the fact that the city's
were rebelling against the population already amounted to
ocaupiers, it decided to confirm about forty thasand inhabitants.
these liberal measures, thougHhmmediately thereafter, he
diluting their enforcement over aorganized annternal mail service
period of two decades. The Royal which did not exist before - and
Decree of 10 February 1818regulaized the one with the
provided for the opening of all metroplis.
Cuban ports to foreign trade. The Conde de Ricla was fol-
Thus, only after the English lowed by over half a dozen gover-
occupation the island woke upnors, before the moment that is of
from a long period of neglect andinterest to us, that is when the
abamonment on the part of the Coccodrillo sailed into the port of
metropolis (as Spain was called Havana. Just think thatDon
by its colonies). New crops andMiguel Tacdn- the Governor in
related industries started, such asffice at the time - was the eighty-
that of a new variety of sugar caneeighth governor of Cuba, if Diego
(theTahiti, with higher yields then Velazquez is considered as the
the local variety), coffee, cotton, first. Said governors generally
Indian plant (to obtain indigo), held office only for a few years
silk-worms and bees for honey.(the actual average was three and
Therdore, the island finally &ggan a half years) especially due to the
to produce, hence to growfact that, back in Madrid, the
economegally, also to the many ploys of those who coveted
advantage of the Royal Revenueghis desirable office often got the
(Rentas Real@sto the extent that upper hand of even the most
the first Spanish governor of Cubaefficient and adamant behavior of
who took over after the Englishany governor in power in Cuba,
occupation, theConde de Ricla unless the latter was backed up by
created a new body for theirextremely powrful people at the
administration, called the Spanish Court. The official title of
Intendencia de Hacienda(the the governor was Teniente
Revenue Office). In the years thatGeneral but he was usually called
followed, the Intendente de Capitdn Generalas shown by the
Hacienda- often simply called the nameplate that hangs on the
Intendente- was to become the palace in thePlaza de Armas
most powerful man on the islandwhich was his residence and was
after the governor, and at times healled Palacio de Los Capitanes
was even considered to be equallenerales
important.
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This palace - which stands justappear (in this case, the name
behind the Castillo de la Real Paseo del Pradavas chosen out
Fuerza- was begun (but not com-of the ones nmioned above).
pleted) by theTeniente General However, since our story takes
Marqués de la Torrewho gov- place in 1835, we will use the
erned between 1771 and 1776. Heame it went by at the time,
became famous as he was the firstamely Paseo Etramural. This
person in the history of the islandPaseostarted by the ocean, where
to conceive and implement a vasthe prevously-mentionedCastillo
program of civil and public works, de San Salvador de la Punta
the purpose of which was to beaustood. It followed a straight line
tify the town and to provide along the external side of the wall,
leisure to the population. He wasfor slightly less than one
able to take advantage of akilometer and ended roughly in
favorable monent in the higiry correspondence with thdPuerta
of the island, which already de Monserratgthe fourth gate of
displayed signs of remarkablethe wall, starting from the ocean).
emnomic growth acompanied by The effect of the rains was such
a strong expansion of foreignthat just outside of the wall the
trade. Among the early works ofterrain became very rough,
the Marqués de la Torreit is alternating deep troughs and
worth mentioning the firsPase¢o mounds. Thus, in order to
created in 1772, just aitle the implement the Paseo it was
walls of Havana. It was alsonecessary to build embamkents
called the Nuevo Prado, after and supporting structures, so as to
Madrid’s homonymoupaseo trace a reasonably straight and flat

This tree-lined avenue - re-path.
served for pedestrians in the Another pleasanpaseoinside
central part, which was slightly the walls, which waseserved to
raised with respect to therdage- pedestrians - also slightly raised
lanes on the two sides, changed itwith respect to the road level, as
name in the suleguent years, also was the cgom then - was
because it was extended furtherfinished a few years later, in 1776,
and restratured. As of 1797 it and was called\lameda de Paula
was called thdPaseo Extramural It began from thePlazuela de Luz
then, in 1840, it was re-baptized- whence the homonymou3alle
Paseo de Isabel ll(or Paseo de Luz and the wharf called
Isabella Seundg in honor of the Muelle de Luzalso began - and
Queen of Spain. Today it is calledcontinued in a straight line for
thePaseo José Mar(jor Paseo de about two hundred and fifty
Marti) even though in commeial meters, along a stretch of the
maps and often on the street signgyeach, towards south-west. This
along with the names adopted bypaseo ended in correspondence
the curent regime, the most with the Plazuelaand Iglesia de
important names of the past alsdan Francisco de Paulalt is
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worth highlighting that the word It must be said, however, that
alamedaderives from the fact that at the beginning of the niteenth
most of these avenues forcentury, Havana's papation was
pedestrians were lined with rowsnot yet mature enough to
of willows (alamog. appreciate the tlaer, at least not
In 1775, one year before theas much as it enjoyed strolling
Alameda de Paulavas conpleted, along the paseos, for instance.
the Marqués de la Torrénaugu- Indeed, whereas the beautiful and
rated Havana's first civic theater.popular Alameda de Paula soon
It was situated right at the became a meeting point for the
beginning of the Alameda de elegant youth of the capital, the
Paula in front of theMuelle de people quickly lost their interest
Luz between the ocean afhlle in the Coliseo and in 1800, though
Oficios This theater, which built solidly in wood and brick, it
succeeded the anciefasa de stood abadoned and half-
Comedias (not bearing into destroyed. From that time, the city
account the various trakeg was left without a civic theater up
theaters or theaters mounted omntii 1808, when the Teatro
temporary stages) was itially Principal was rebuilt very close to
calledEl Coliseq or Teatro de la the area where El Coliseo once
Alameda Later, in 1808, when it stood by order of the previously-
was rebuilt and moved (slightly) mentioned governoMarqués de
towards the median line of theSomeruelosFrom the outset, the
Alameda de Paula, it was givenPrincipal enjoyed a happier fate
the nameTeatro Principal As than the Coliseo, pecially owing
was mationed previously, the to the fact that it could benefit
Italian Opera Company made itsfrom the presence of many good
debut in this theater, a few weeksactors who had atided to
after its arrival in Havana. For thisabandon Spain follging
reason, as of 1836, it was alsdNapoleon’s invasion. dday,
calledTeatro de la 6pera tourists cannot even admire its re-
We have deemed it mains, for the Principal, com-
approprate to point out all the pletely destroyed by the tremen-
names of the most important sitesdous hurricane of 10 and 11 Octo-
for, othewise, the reader who ber 1846, was neveguilt, also
should wish to consult historical because it had been superseded by
documents dating back to thisthe new and largegran Teatro de
period might be confused by theTacon Conversely, the Alameda
wide range of names that werede Paula still exists, though it has
used, sometimes at once, for thddeen engulfed by the port area,
same site. As we have donequite unsuitable for night-wander-
heretofore, for the time being weing tourists wishing to savor again
shall adopt the names that were ithe old-fashioned pleasure of
use in 1835, hence the foregoingoromenading. The sole vestige of
theater will be eferred to as the the past splendor of the Alameda
Teatro Pringpal. is the marbleColumnaO’Donnell,
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which stands at the center of theas to drag the uneducated subjects
avenue and is still well preserved,of the island in the wake of his
though it bears no plate rekaf enthusiasm. To mention only a
its name, so that not even thedew of his many achievements, he
people who live in the area seenpromoted culture and education at
to be aquainted with it. all levels by creahg the Sociedad
As for the already-mentioned Patridtica de Amigos del Pais
building of the Palacio de los (later known as theSociedad
Capitanes Generalesit is worth Economica de Argbs del Pais
mertioning two important ecum- Indeed,Don Luis de las Casas
stances. The first is that thisfounded the first ementary
building was planned in 1776 byschools, vocational training
the Marqués de la Torre, alongschools, some art academies, and
with the enlargement of the Plazahe also opened the first public Ili-
de Armas, which was made posdrary in 1793 and the first higher
sible by the demolition of a education Chairs. As for the latter,
church that stood in that area andt is worth highlighting that al-
which allowed to estructure the though a Pontifical University had
entire area between the Castillo dexisted in Havana ever since
la Real Fuerza and the Muelle dell734, the only subjects taught
Comecio (used for mooring there, by the Dominican Fathers,
passenger ships at the time). Th&vere basic philosophy, theology,
second is that, actually, this palaceand canon lawDon Luis de las
was calledCasa del Cabildoat Casasalso founded a permanent
first, as, prior to serving as theperiodical press in Havana and in
resdence and office of the particular the island’'s most
govenor, it was the seat of theancient newspzer, called the
municipality and of the public jail, Papel periddico de la Habanat
which latter was sitated in its is also worthwhile mentioning the
large basement and can still bdirst census of the popation,
seen today. The palace wardered bylLas Casasin 1791,
completed in 1791 and wasau- according to which the island’s
gurated by one of Cuba’s most fatotal population totaled at that
mous governorspon Luis de las date 272,000. He was also re-
Casas who took dfice in July sponsible for Havana's first public
1790 and ruled until Decemberlighting system, which was im-
1799. plemented that same year.
UnderDon Luis de las Casas Accordng to many historians,
the population of Evana proved Don Luis de las Casawas by far
to be mature enough to appreciat¢he best Spanish governor of
cultural entertainment, like more Cuba.
advanced countries. It is true that Historians also claim that the
this inflexible and upright thirty years between the govern-
governor was so enterprising andment of Don Luis de las Casas
resolute in his cultural ingfives and that of Don Francisco
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Dionisio Vivesmark the period in are interested in, was marked by
which Havana registered itsSpain's constant concern not to
greatest deelopment. Indeed, grant too much freedom to its
during that pdod, as a colonies, for fear of fueling their
congquence of different causes,spirit of independence. In particu-
three waves of skilled andlar, in 1820, governoCajigal was
educated immigrants reachedorohibited from ratifying the
Cuba, which undoubtedly con-Spanish Constitution in Cuba. His
tributed to said development. Preswccessor, Don Francisco
cisely, in 1791, in the wake of aDionisio Viveswas entrusted with
rather widespread revolt of slavesspecial powers, in 1823, to the
in Haiti, many companies were aim of maintaining order in Cuba,
forced to close down and someas did, in 1830, the governor that
transferred their activities to came after him, Ricafort in
Cuba. Some have said that it igderogation of the laws in force in
thanks to the immigrants from Spain. Notwithstanding, such
Haiti that Cuba became the firstmeasures did not prevent most
producer of sugar in the world in Spanish colonies—with the sole
only a few decades, therebyexceptions of Cuba and Puerto
deserving the title ofazucarera Rico—from gaining indepeatence
del mundo(the sugar-basin of the from Spain in the period between
world). The other two waves of 1810 and 1824.

immigration came from the

former Spanish colonies of

Hispaniola and Louisiana, both Bibliography

surendered to France, in 1795Castellanos, G. GRanorama Histdrico.
and in 1803, respectively. As aEnsayo de Cronologiaubana (1492-

-~ ©1933) UCAR Garcia y Cia, La Habana,
conseguence, many enterpr|5|ng1934) arclayia, La nabana

and bright Spanish and Frenchcostantino, G., Pérez Ferrer, Buia de
people emigrated from thosecCubs Edicibnes Gianni Costtino,
colonies to Cuba, who cortitited  ltaly, 1989 ) _

to raising the economic and SOCiaﬁoéitSngodeGL';P:;Z r'):;r(;‘fgi*oﬁ:;a de
level of the [sland and began tog,ni Costantino, ltaly, 1989

grow coffee in Cuba. Moreover, Garate, R. (Editor).ibro de Cuba
entire families immigrated to Federacion de la Prensa Latina de
Cuba from the Qaary Islands, América, La Habana, 1930 (pp. 1-20)
and this was also championed an(Ii'fezuela, J. de I®iccionario geogréfico,

estadistico, historico de la isla de Cyba
promoted by goernor Las Casas. Imprenta del Establemiento de Mellado

The history that f0||0W6‘_d, UP 4 cargo de Don J. Bernat, Costanilla de
to the beginning of the period wesSanta Teresa no. 3, Madrid, 1863.



350

Antonio Meuc

DON MIGUEL TACON Y latter so ‘ehemently that he
ROSIQUE earned the reputation of being
anticlerical. However, by
Visconde de Bayamo, Marqués desupporting cladegine slave trade
la Unién de Cuba, @ballero - from which he is said to have

Insigne, Orden Tois6n de Oro  €arned huge profits - he ended up
favoring the sugar wlustry,
Don Miguel Tacén y Rosique supplying cheap labor and thereby
was born in 1775 and died incontributing to its ecoomic
1855. Prior to taking office as thegrowth.
eighty-eighth governor of Cuba, Tacon maintained the censor-
on 1 June 1834, at the age of fifty-ship imposed by his two preces-
nine, he had served in the Spanisgors Vives and Ricafort, adding a
army and had taken part in thethll’d, mllltary censor to the two
m|||tary opeations in Latin civilian ones, with a final rlght of

America, which preceded theveto. He also qupressed theRe-
independence of most of thevista Bimestre Cubanbecause he
Spanish colonies. On account ofonsidered it to be too anti-con-
his past expéences, he tended toformist. He was very hard on the
mistrust Creoles and was againsEreole and colored people, for
any type of political concession fear of sepratist movements such
that might have copromised as the ones that had occurred in

absolute Spanish sovereignty overthe rest of Latin America. In fact,

Cuba. Indeed, only pure Spards Tacon resorted to all means of dis-
belonged to higamarilla. In this Suasion, including jail and depor-
regard Jacobo de la eRuela tation.

relates®... Tacon did not add, to ~ According to Pedro José Guit-

Las Casas’ great talent for €eras (see bibl), General Tacon
government, flexibility =~ and “was tall, lean, with a serene and

rectitude and to Cienfuegos’ solemn face and steadfast counte-
ardent love for law and order, the hance, which, however, was dis-
medigion ability of Vives ... " simulated in his general physiog-
However, Pezuela implicity nomy. He was careful to keep a

compared him to the best Spanisilignified attitude and to appear
governors of the island. In fact,Well-groomed, and had the virtue

owing to his biased tdétude, Of being methodical and industri-
Tacon was despised by the Creol@Us in his government tasks. The
aristocracy (which he did not exaggerated notion that he had of
invite to the great balls given athis authority enhanced his arro-
the Governor's Palace) as well aggance and extremeeserve... His

by the ‘sugarocracy’ and the moodiness led him to be often
Church, which had many pow-overwhelmed with anger and he
erful friends as well as its ownwas extremely strict in exacting
strong economicnterests in the obedience.”Ramon de la Sagra
sugar industry. Tacén attacked thdsee bibl.) added on Tacén’s



Havana

351

commitment to building®... He public order and, above all, he
kept watch like Argus... he readcreated an urban structuretabie
the reports on the work progressfor recreation and leisure, in tune
which he asked for daily and con-with the changes that had taken
trolled the supply of materials to place in the lifestyle of the town,
the different sites, visiting them inwhich, thanks to him, became a
the eening ...” modern city. In particar, he
Tacon went down in history repaired the streets andrivduced
because of his exceptionalstreet lighting, built a theater in
building activity: indeed, rother the capital that turned out to be
period of large-scale rian the best in America, and left the
constructions matching that ofisland with a population that had
Tacon was only registered ninetygrown to more than one ridn
years later, in 1925, when a newpeople and an income estted at
master plan of the city wasover ten million pesosfuertes
entrusted to the Frenchmahn C. Finally, Tacén went out of his
N. Forestier way to ennoble and reassert the
Another  Tacon's equally power of his motherland in Cuba.
important merit wa that of According to Pérez de la Riva (see
kegoing puldic order and bibl.), Don Miguel Tacén was the
enforcing the law. He repressedyreatest town builder of the past
opposing political parties century:“... His name echoes in
ruthlessly and marginalized afflu-all the districts: Calle de Tacén,
ent Creoles from the centers ofTeatro de Tacon, Paseo de Tacon,
power (making them his enemies)Mercado de Tacdén, Puerta de
resorting to deportation to get rid Tacén ...”
of his opponents. He also put an During his government, Tacon
end to gambling and to thecén- avoided using th®oyal Revenues
tiousness that had gained grounédministered by the (Creole)
under the various gernors who Conde de Villanuevao finance
had come before him. Converselythe public works that he approved,
Tacon was not blood-thirsty: in- resorting as much as possible to
deed, the nmber of people put in donations, taxation, the private
prison and sentenced to death uncapital of contractors and the sale
der his government was muchof bozales(slaves born outside of
lower with respect to the previousthe island) and emancipated
Vives and Ricafort govements, slaves. Public works employed
or the O’Donnell, Rocali and emangpated slavesprisoners and
Concha governments that fol-even Carlist exilés with various
lowed. expedients, including long
Briefly, Tacon achieved the extensions of their detention
following objectives: hemproved terms.
public services and ygiene,
fought the environmental

pollution, he was an '_nﬂeX'ble 1Supporters oDon Carlos the préender
censor of customs, improvedio the Spanish throne, or his heirs.
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Public Order and and thieves, whereas the
Military Structures countryside was infested with
About one month after k&ng gangs of odaws. As soon as
taken office, Tacon adopted a seTacéon became governor, he
ries of measures to enforce lawchanged this state of affairs and
and order on the island. First ofpersecuted all criminals regardless
all, he regulated the use ofof rank or category. beed, it is
weapons and forbade people t&aid that he had one of his
circulate armed. He imaduced officers, a@cused of embezzle-
strict  regulations  for  the ment, locked up in jail. After exil-
disembarking ~ of  passengersing gamblers, he ousted the gangs
traveling on ships arriving in the of outlaws from the city and coun-
port. He also ordered that dogtryside. In particular, he purged
owners use leads and mzies and the city of the various bands of
that stray dogs be killed. On 15pirates, smugglers and robbers
July 1834, he set up an efficientwhose faorite haven ha been the
night patrol corps for the sixteenReglaneighborhood (south of the
intramural neighborhoods, knownHavana bay) and which had previ-
as the Cuerpo de Serenpsfor ously infested the roads that led to
which he himself drafted detailedthe city, exgaging in their criminal
regulations. Prior to this, night activities right under the city wall,
guards, which had existed in thein defiance of customs officers
ory ever since the early 1800sand the fortress  military.
were few and inefficient, also be-Following Tacon’s energetic
cause they were paid with the vol-measures, Regla became a calm
untary contributions of the neighbohood, if poorer and
citizens. deserted. Even itBlaza de Toros
Tacon worked hard on the. prevously patronized by the
moral and social rehabilitation of gangs of outlaws - was abandoned
the island, and the effects of hispy the public, whose interest in
endeavor were long-lasting. Inviolent spectacles had declined,
particular, he prosecuted thievesand the amphitheater fell into ruin,
murderers, tramps and gamblersas did many of the houses in this
he closed illegal gambling housesheighborhood that were linked to
and repoduced the crime. Many years later, in 1845,
announcements of theBuen tales of the ricredble and daily
Gobierno which were diplayed criminal feats of the past were
on street corners. Up until then,recounted in Regla like legends.
the situation had been such thaindeed, ever since Tacén became
the lives and property of thegovernor, guards on horseback
people were not safe even gy patrolled the streets of Regla
the day or in well-lighted areas. every night, reassuring pedestrians
After sunset, no peaceful citizenand dscouraging crirmals.
would venture to walk the streets.  Tacén’s drastic measures won
The city teemed with gamblersthe approval of foreigners, who
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had steered clear of thddnd up near the crossroads of San Luis
until then, knowing that in that Gonzaga and the Paseo Extramu-
land thieves and bandits had theal, was two hundred meters long
upper hand. Thus, as a result ond one hundred and fifty meters
Tacon’s provisions, a remarkablewide and was surrounded by a tall
number of tourists flocked to theiron fence, three meters high, with
island, especially from North large gates on the four sides: the
America. Eduard Ottg a German Puerta de Tacoéro the east (right
writer, reported that during hisin front of the city-wall), the
stay in Havana, around 1836, thePuerta de Hernandez de Cortts
entire city was perfectly safe. the north, thdPuerta de Pizarrdo
Tacon also turned his at@on  the South and thBuerta de Colon
to the military and cmmand to the West. Each gate had two
structures, and had the Palace dbillars sypporting an arc with the
General Captains @asa de Gob- coat of arms of the city and an
ierno remodeled between 1835inscription with the year of
and 1836. The jails were removecdconstriction and name of the gate.
and prismers were temporarily Otto Eduard wrote that there were
detained in the Cabafia fortresslarge alamedasaround the square
The task of restructuring thewith very beautiful buildings from
building was assigned to chiefwhich the population could
engineer Don Manuel Pastor. Theadmire the eercises, and that, on
rooms of the former jail were the norhern side, the Campo de
restored and used as offices by th&larte was adjacent to the old
Caeptain  General and the Botarical Garden Jardin
Municipdity (Ayuntamiently Botdnicg. Futhermore, Otto
eight ekgant shops and two publicreported that he was very much
notary offices were also obtained.impressed by the exdeht bearing
The roof was renewed and a largef the military. The Campo de
neoclassial marble pdico was Marte was built with public funds,
added to the facade thatand total expenditure amounted to
overlooked the Plaza de Armas,181,053 pesos. Tay it no longer
which has emained uchanged to exists. Part of the area is currently
date. occupied by the Plaza de la
Tacon built aCampo Militar Fraterndad.
better known a€ampo de Marte Around March 1835, Tacén
which was to serve for the trainingbegan to build a new prism called
and exercises of his troops, keepNueva Carcebr Carcel de Tacén
ing them at the top level of effi- By September 1836, all of the
ciency. In later years, however, itprisoners who had  been
was also used for parades andransferred temporarily from the
other events. Among them, it isbasement of the Casa de
worth meitioning some famous Gobierno to the Cabafa ftress
aerostatic lifts, such as that of thewere moved there. The project for
CubanJosé Domingo Blin6The the jail was a moern one indeed
Campo(field), which was dcated for that time. As a matter of fact,
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Tacoén sent his friend Ramén de ladown in 1930, although the chapel
Sagra off to Europe for a couple- which still exists - was left as a
of years to study the most efficientMemorial of it.

jails as well as to the United Another military building was
States to take stock of theirthe Barracks of Carbineers
modern penitentiary theories. Don(Cuartel de Carabinergsof the
Manuel Pastor dectedthe works Castillo de la Real Fuerza. It was
and another friend of Tacén’sbegun in 1837 and owpleted in
Joaquin GOmez, was in charge 01839 under the gernment of
raising public funds. The building, Don Joaquin Ezgeta. The
which  was silated at the building was set up in order to
beginning of  the Paseo avoid having the gamsbn reside
Extramural, facing the ocean, wasoutside the walls, whence, in case
sixty-seven meters long and oneof need, it could not rush to the
hundred and senty meters wide, fortress during the night, when the
and could hold up to two thousandgates of the wall were shut.
prisaners, distinguished by sex, Between 1836 and 1837,
social class, color and type ofTacoén also built a villa to be used
crime, and over one thousand twdy the Captain General - which
hundred military men. For this was used also by his sessors -
purpose, the ground floor of theas a prate residence ate recreo
building was used as a jail, while(for recreation), so as to separate
the upper floor was used asthe place of work from the private
barracks for the troops and agesidence. To this end, Tacon de-
officers’ residence. The groundcided to use an area along the
floor featured two workshops Paseo de Tacoén (or Paseo
where the prisoners were put toMilitar), under construction at the
work, according to the United time, calledLos Molinos del Rey
States’ system, as well as largeThere was also an old house there,
courtyards for the hour of recre-which was restructured and then
ation. Moreover, the prisonersused to lodge the servants of the
were kept in large roomsnstead villa. The garden (which was
of locking each one in a separatecalled Jardin de Tacdnpresented
cell, with the exception of those many precious plants and bushes
imprisoned for serious crimes.that were taken from the nearby
The second floor was completedbotanical garden  Jéardin

in 1839, after Tac6én had alreadyBotanicg, which had to be moved
left office. The final cost of the also to make room for the railway.
Nueva Carcel amounted to The villa was built by Don
480,640 pesos and 4 reales. In th®lanuel Pastor. It had only one
subsequent vyears, the terrainfloor, with a terrace and galleries
which was part rocky and partand shutters on the windows. Ma-
sandy, legan to yield, therefore a terials left over from the other
number of mesures had to be constructions were used and labor
taken. The building was tornwas povided by the prisoners of
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theNueva CarcelThe villa is cur- aqueduct passed. Said hydrants
rently known as thQuinta de los were also used to sprinkle the
Molinos (Villa of the Mills), and a streets during the dry ason.

few remains of the railing of In the same year, Tacén took
Campo de Marteare déplayed away the contract for garbage col-
there today. Its total costlection from the previous holder,

amounted to 25,062 pesos. who had proved to be inefficient,
and called a public tender, the first

Public Works and Public condition being that the roads had

Services to be swept on the same day that

Tacon devoted much attiion  garbage was collected.

to organizing public seices. On Between 1834 and 1835,
12 December 1835, he foundedracén tore down and rebuilt
the Cuerpo de Bonaos (the Fire several maets and the city's
Brigade), conprised of one hun- slaughter house. In the new
dred and eighty men (six thirty- markets he introduced modern
men units), of which one third hygienic criteria such as maing
were white, one third mulatto andwater to keep counters and
one third black. Half of the men utensils clean, big marble slabs on
were allocated to the extramuralwhich to display the mduce,
neighborhoods while the othergood air ventilation and lighting,
half was assigned to thelarge roads for traffic and porticos
intramural quarters. Each unit hadto shelter people from sun and
men who were brick-layers, rain. Previously, the markets had
carpenters or blacksmiths, guidetheen held in open squares and
by a conmanding Lig@tenant who were ofen unbearably reeking. He
was asisted by a Secondalso ntroduced the Councilor
Lieutenant and a $geant. The resporsible for the Police and for
barracks were sifited next to the weight rectification despite the
San Felipe covent, on the corner fact that most of the buyers were
of Obrapia and Aguilar. This unit slaves or colored people. One of
reported to the engineer Manuekhe new markets, calledlercado
Pastor, who, in turn, reported tode Cristina(or de Fernando V)
Tacon, who held the office of was within the walls, in the Plaza
Inspector. Also in this case TacOnvieja (or de Fernando VII). It was
no longer resorted to the voluntarybuilt by a private contractor
contributions of cizens to pay the (Manuel Pastor) and cost 115,521
salaries of said firemen and leviechesos. It no longer exists,
a small but fixed tax, in order to although the Plaza Vieja still
ensure that the service wouldn'tstands. The other intramural
be ineficient as it had been in themarket was theMercado del
past. Another innovation consistedSanto Cristo on Plaza del Cristo
in installing fire hydrants on the (or Plaza Nueva), next to the
walls of corner buildings, where |glesia del Santo Cristituated
the hydraulic network pipes of theon Calle Teniente Rey, between
very recent Fernando VIl villegas and Bernaza. It also was
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built by a private contractor between 1834 and 1837, over
(Manuel Pastor) and cost 67,876120,756 square meters of roads
pesos. Today, no traces are left olvere macadamized. The method
this market. ThePescaderia(or consisted in laying a roadbed of
Boquete de la Pescadejidbuilt gravel and crushed stone, liog
by another private contractor (Donthe surface with the addition of
Francisco Marty) has been de-binders, sometimes merely
scribed in detail in the foregqng, consising of water sprayed prior
as was the market built taide the to rolling, which helped to cement
walls, calledMercado de Tacon and flatten the surface. Tacon de-
(or Mercado del ‘“por) which veloped a method which was tried
was also built by a private out for the first time on Calle de
contractor (Don Manuel Pastor). O’Reilly in 1834. After the exper-
As regards the slaughteriments he decided to do without
house, theMatadero-Carniceria the final layer of gravel and sand
Tacon tried to make the because torrential rain simply
procedures more hygienic and havashed it away and dragged the
summoned techoal perts from material down to the bay, Eitig
the United States for this purposethe level of the sea bottom.
The old slaughter house, situatednstead, he had a pounding
within the walls, was dirty as well machine with six hammers
as irrational. The new slaughter(served by six men) built, which
house was erected outside therushed the hard flint-stone into
walls, to the right of theChavez small fragments; the latr were
bridge, near theCalzada del then rolled with a heavy
Monte (in the Horcon neigh- compressor, thereby achieving a
borhood), also calle@alzada del sort of dry compacting of the
Horcon He also ordered that theroadbed. The advantage gained by
meat be transported in closedoaving the roads according to this
wagons and as of | October 1835,method was that the noise pro-
heavy fines as well as jail sen-duced by carriages and @ans
tences were given to the manywas greatly reduced, as the
butchers who failed to comply. surface was smoother; moxer,
The slaughter house cost 47,78@& was possible to give the roadbed
pesos. a corvex shape to help rainwater
As for public works, Tacén flow down to the side of the road.
paved with macadam (after the The method, heever, had to be
name of the Scottish engineereviewed kecause when very
John McAdam who developed heavly-loaded wagons passed,
this method in Bristol, GB in pulled by oxen, they would
1815) as many as twelvedestroy the road, therefore harder
intramural roads and severaland more cmpact materials had
extramural roads, for a total of to be used.
twelve kilometers. More While he paved the roads,
specifically, it was estimated that, Tacon also provided for the con-
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struction of a sewage tweork. He Galiano. The latter, which
ordered that hosowners equip initially stretched across tt#anja
their houses with cesspools for theon an acute angle, was rebuilt at a
disposal of waste water, to avoidright angle, so as to leave a larger
water used for household purposesnderpass for the taiays. Later,
and personal hygiene beingwhen theZanjawas covered over
stealthily discharged into theand paved, the bridge was no
streets, contrary to regulations. Infonger of use and was thus dis-
deed, the sewers were to serve amantled.
most  exclusively to convey In that same period (1836
rainwaer only into the sea. 1837), TacOn restructured the
Instead, all sorts of wastes andnain wharf, situated opposite the
fithy water ended up being harbor office, which was called
discharged. The sewage systenMuelle del Comercio (later
received water from thZanjato denominated Muelle de
dilute the waste. The ysteenth Caballerig. He imported gnaite
controversy b#veen Villanueva stone from Barcelona and paved
and Tacén arose on this subjectthe entire area, where he later
because the works for the railwayglaced theFuente de Natuno or
made it necssary to cover a Fuente del Comercjowhich was
stretch of thezanja damaging the brought from Genoa spedifilly
connection with the sewersfor this purpose. The fountain was
(according to Tacdn), while, moved several times. First it was
according to Villanueva, said placed at the crossroads Réseo
inconveniences were caused bylel Pradowith Calle de Neptuno
the excessive difference in levelwhich was named after the
of the Cdzada de San Luis Gon-fountain. Then it was taken to the
zaga. The works for the sewerParque de la Puntand finally it
system were begun by Tacén irwas moved four kilometers west,
1835 and by 1837 more thannear the coastMalecén, and was
2,730 meters had been built. placed in theParque Gozalo de
Tacon also had bronze platefQuesada (in the new Vedado
bearing the street names placed oquater), which is formed by four
street corners, and imgluced roads -Calzada 52 C and D -
numbering for the houses, withwhere it hasamained to this day.
even numbers on one side of the ThePaseo de Tacéwas built
road and odd numbers on theas an extension of theéalzada de
other, as is done in modern cities. San Luis Gonzagalt was 1.17
In the years between 1836 andcilometers long; the central
1837 other civil constmiions section reserved for o@ages was
were launched, including the 16.7 meters wide, whereas the two
extension of the Paseo side lanes for pedestrians where
Extramural, the costruction of half as wide, the total width being
the Paseo de Tacdénand the 37.6 neters, including the four
refurbishing of Calzada de San rows of trees that adorned it. The
Luis Gonzagaand of thePuente old criterion that was previously
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adopted for the alamedas far away from the center of the
according to which the road city.

seaction for the pedestrians was Moreover, as of 1840, there
elevated and placed in betweenwas also the inconvenience that
the side lanes to be usedransit had to be interrupted at cer-
exclusively by vehicles, was tain hours of the day onceount
reversed. The Paseo de Tacémf the railway toGlines which
replaced it with the modern crite- crossed the Paseo.

rion which envisages vehicle Another project, which was
traffic at the center of the road andmportant br many reasons, was
sidewvalks for pedestrians on eitherthe Calzada(or Malecdr) de San
side of the latter, the road andLuis Gonzaga It is worth
sidewalks being on the same level.highlighting thatMalecénliterally
Every three hundred nmts, the means ernankment for protection
Paseo opened onto lovely squareBom waer, namely dam, or
with seats, steps, columns, founelevated walk, like the current
tains, cascades, lakes and otheavlalecon which runs along the
decorations; there were five suchhorth-west coast of Havana. This
squares on the whole. It was alsgoad, San Luis Gomaga had
known asPaseo Militar for the existed for a long time (at least
troops permanently transitedsince the beghing of the
through it on their way uphill to eighteenth century) and it was the
the Casillo del Principe Ramon main road that led from the city to
de la Sagraselected the plants andthe countyside. It was once called
vegdation, as he was a botaal Camino de San Antonibecause,
expert and had a goodafter a winding path, starting from
understanding of the island’s intramuralCalle Real(or Calle de
weather conditions. Despite itsla Muralla), and after crossing the
magnificence, it was only in the area ofCampo de Marteit led to
first years of its exience that the the farm ofSan Antonio el Chig-
Paseo de TacOn was chosen by thgito. In 1751, a Jesuit hermitage
aristocracy of Haana as a place (Ermita de San Luis Gonzapa
where to idle the hours away,was built at the amer of said
enjoying its coolness, bubblingCamino with Calle de Ila
fountains and fresh air laden withBeneficenciaand, since then, the
the scent of flowers. A few yearsCamino was named after the
later, however, it was mainly hermitage, i.e.Calzada de San
frequented by mitary men on Luis Gonzaga also kecause the
their way to the Castillo del Jesuit fathers - who wereviolved
Principe and by the students of then the San Anbnio el Chiquito
Colegio (boading school) which plantation - had paved the road.
was built shortly thereafter nearAt its crossing withAguila there
the banks of th&anja The reason was a circus with seats, called
why the population abandonedMentiderq where old people and
this paseo was because it was verpgoliticians met to chat.
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In 1836, Tacdén had th&an Gorrzaga and saw to it that the
Luis Gonzagaebuilt, endowing it embankment be destroyed in
with a long fly-over bridge (the 1844, after which the road was re-
first of its kind in the world), bapgized Avenida de la Reina
which was three mdred meters (currently Avenida Simén Boli-
long and ten meters wide, in ordewar).
to eliminate much of the Tacon had another gate
difference in level and the opened in the wall, next to the
winding course of the previousPuerta de Monserrate as the
road, so as to connect it with thelatter was too small for the two-
Paseo de Tacdn in as straight svay traffic to and from the
line as possible. From then on, thentramural city. Hence, thRuerta
road became amated and de Monserrate was doubled,
crowded, and it could finally be serving the two one-way streets,
used also ding the rainy seson, Calle del Obispoand Calle de
to climb easily up the hill to the O’'Reilly, which linked the Plaza
Castillo del Principe The de Armas and th€asa del @b-
boundary between the Paseo d&rno directly with the area
Tacén and San Luis Gonzaga wasutside the walls. In particular, the
precisely at the intersection with new gate served Calle de O'Reilly
BelascoaincalledCampo de Car- to exit the city, while the old gate
monaat the time, while San Luis served to enter the city, towards
Gonzaga began at Campo de&Calle del Obispo. Since a her-
Marte. Its total length was 835mitage Ermita de Monserrade
meters and it was fifteen metersstood between the two gates,
wide. Some streets passed undéfacon had to have it torn down
the fly-over bridge. Two narrow and subsequentlyebuilt in the
side lanes were also built on bothColon neighbohood, naturally
sides of the bridge to deviatecoming up against yet other
heavy \ehicles and facilitate problems with the Juicio de
circulation. However, the owners ResidenciaThe new doubled gate
of the houses set next to the fly-of Monserrate made it much
over bridge, which were left in the easier for the geison to transit to
shade and subject to flooding,Campo de Marte, the Castillo del
turned to theluicio de la Reéglen- Principe or the Nueva Carcel.
cia (the Court for inquiring public Tacén himself used it to go with
officials) to protest, and com- his characteristic black adage to
plained that the city had been splithe Gran Teatro de Tacén, which
in two by the enbankment. In- is described in the next pendix.
stead, theAywntamiento took a Building the new gate also
stance in favor of Tacdn, compli-entailed the need to build a new
menting him on his project. The stone bridge, with eleven arches,
sentence of the court was also irwhich was necessary in order to
favor of Tacdn. Only when Tacéncross the moat stwounding the
returned to Spain did his enemiescity wall. The main arch was
attack the horror of San Luis supported by four pillars. Stone
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parapets and sidewalks wereCostantino, G., Pérez Ferrer, Eyia de
placed on either side of the bridge!a Ciudad de La Habanzdiciones

; : Gianni Costantino, Italy, 1989
while on one side of the gate (tOCostantino, G., Pérez Ferrer, Byia de

the left eiting the city) lodgings cypa Ediciones Gianni Costtino,

for the guard corps were erecteditaly, 1989

This gate is an important exampleGuiteras, P.JHistoria de la isla de

of Tacon’s castructive vision. Cuba Cultural, Habana, 1927 [quoted by

Overall, Tacén’s constaion Chasonl .

. ., Pérez de la Riva, XJorrespondencia
PrOJeCtS cost more th_an three Milyeservada del Capitan General Don
lion pesos, according to thewmiguel Tacon con el Gobierno de
figures officially regstered and to Madrid 1834-1838. El General Tacon y

an estinate of the missing items Su epoca 1834-183&onsejo Mcional
(Chateloin, see bibl.). de Cultura, Biblioteca Nacional José

. Marti, Departamento Colleccién Cubana,
On 21 Aprll 1838, afterlanost La Habana, 1963

four years of government, TacOnpezuela, de la, Diccionario

left Havana and hisffice and re- geografico, estadistico, histérico de la

turned to Spaition account of his 'é""t‘ ?OT Cupaltmpger:\;a I‘i-‘e('j ) .

poor health,”it was said. He died ->2>eomiento de etado a cargo de
Don J. Bernat, Costanilla de Santa Teresa

there seveteen years later. no. 3. Madrid, 1863.

Sagra, Ramon de la, Breve noticia de los
primeros meses de mando del Exmo.

B|b||og_raphy ] sefior D. Miguel Tacén, gobernador
Chateloin, F.L.a Habana de Tacgn politico y militar de La Habana y Capitan
Editorial Letras Cubanas, La Habana, General de la isla de Cuba, escrita por un
Cuba, 1989 testigo ocular, Printing House of D. Juan

de la Granja, New York, 1835 (quoted by
Chateloin)
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varas was settled at 18 reales
each, for a total of 10,932 pesos

History and description and 4, reales. A fairly low price
Anyone wishing to walk Was granted é&ause the land had
around the entire block where thePeen @scribed as”... soft and
Teatro Garcia Lorca curently Sunken ground, flooded by rain-
stands and where ti@ran Teatro fall, which makes construction ex-
de Tacérstood in the last century, Pensive.”
should begin at the facade, which According to Pezuela, thedl
ovellooks the bigParque Central ©Of land measured 77 varas along
Here, in this enormous squarethe Paseo and 80 varas across,
ended thePaseo Extramuralnow along the streets of San Rafael and
Paseo de Martistretching almost San José. However, a precise
from the sea, near th@astillo de measurement of the area was
San Salvador de la Punt€alle Made in 1853, during legal
de MonserratgcurrentlyAvenida Proceedings instituted by Marty. It
de Bélgica also began here, Was calclated _ (see further on)
though it headed in the oppositghat the two sides averaged (the
direction. On the right, facing thePlot ~ not  being  perfectly
theater, one can enter the narrofectangular) 74.5 and 81.3 varas
street ofSan Rafaelthen turn left respectively, —corrgponding to
on the street of the€onsuladp @approximately 63.2 and 69.0
which runs along the back of themeters. The area was viied
theater and, lastly, left again,@lmost equally between the actual
along the wide street Gan Josg theater, which oagied an area of
to complete the tour at tHearque 37.7 x 81.3 varas towards the
Central Returiing to the point of Street of San Rafael, and a large
departure alongSan Josg one courtyard containing  the
cannot miss, to the right, the largMeucci’s and Marty’s) residence
garden where the Antiguo building as well as the protruding
Capitolio Nacional(built in 1928) building for the theater's prop
is located, now housing thefooms and labmtory, which
AcademiaandMuseo de Cietias covered the remaing area of
This tour takes one round the edgé6.7 X 81.3 varas next to the street
of the plot of 6176 squarearas
that. Don ~ Francisco Marty 2The additional area consisted of two
Obtam_ed from the Old_ botanic gar'strips of land adjoining the first plot, one
dens in order to build th&ran ajong the street oBan Joséand the other
Teatra The agreement was con-along the streetlel Consilado, together
cluded in two stages, the first ontotaling 500 square varas. Moreover,
21 July 1836, when payment wadMarty did not use a small area of abqut
made for 5678 square varas at 1 20 square varas in order to let the build-
ihg be perfectly rectangular and of the
reales each, and the second on 1&propriate imensions. The measure-
November 1839 when the remain-ments quoted below refer to the final cal-

ing part of the total 6176 squareculation as recorded by the official sur-
veyor in 1853 (see further on).

GRAN TEATRO DE TACON
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of San José. The tater portico was owned by Don Pancho and
extended over the plot by 8.4that is where his family, the
varas (about 7 meters)wards the theater wokshops and the
Paseo so as to allow thergages lodgings of the workers were ...”
heading for the theater to transit According to Pezuela, there
freely along the Paseo itself. were, inside the portico, three
The city wall and the two wrought-iron entrances to the the-
gates of Monserrate which stoodater. He relates as follows
oppasite the Gran Teatro, on the(translation): “... they were
other side of the Paseo, werdocated inside a portico, of simple
demolished in 1863, thefore and elgant design but sutfiently
today’s tourists will be mable to large to accommodate quitrines
see them. and volartas on rainy evenings.
A description of the large There were threeniaid arches
courtyard and annexes is given byalong the front of the portico
Pezuela, later quoted by Fernanddacing the Paseo and one on each
Ortiz (1941, see bibl.) as follows of the two sides. The front arches
(translation):“... Adjacent to the were supported by solid marble
right side of the nave of theDoric columns, while along the
theater there is a low building sides and at the corners the
with the facade facing the avenuecolumns were in relief. Above the
[i.e. fadng the Paseo Extramural,portico ran a terrace, and on
Editor’'s noteland the side facing performance evenings the italry
Calle de San José, which isband of the artillery regnent
comprised of two floors from theused to play national and foreign
road-bed, where most of thepieces there, beneath six tall poles
theater's apamnents and from which fluttered huge Spanish
laboratories are located; thus theflags ... When the Governor's
far-sighted Marty, who owned thecoach was sighted from the Gran
building, had all that was Teatro through the Monserrate
required in terms of sets, ma-gateway, coing from the Calle
chinery and structural work pre- de O'Reilly, the military band
pared there, without going out of would imnediately strike up the
the enabsure, for that was the sta- royal march uder the light of
ble residence of his employeeshousands of Begal lights, while
and most experienced workers ..."inside the last touches were put to
These most experienced wkers the royal box ...” The three
included Antonio Meucci, as he wrought-iron etrances did not
himself testified during the lead directly to the theater hall but
Bell/Globe case in 1885. More-to a large patio paved in marble,
over, N.E. Baguer (1983, see flanked by two covered corridors
bibl.) confirms that the family of leading to the actual doors
Don Francisco Marty also lived in towards the stalls and boxes. The
the annex. Indeed, he writes thapatio was divided lengthwise into
(translation):“the whole block ... two sections, each with its own
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coffee bar, in place of tHauvette each other:At the Teatro Tacon
which was common in Europeanone reads in Eguren (see bibl.) -
theaters. The bar on the right ofnothing was hidden from the sight
the patio was reserved for whiteof the multitude. This pleased the
women and served mostly ice-women most of all as it allowed
creams, while the other, open tahem to show off their clothes,
both sexes, served wine ancdairstyles, jewels and detite
liqueurs; they offered a combinedsatin shoes, certain of being
seating capacity of 570. Part ofadmired from top to toe.
the patio was covered at the level All seats and chairs were in
of the second floor by a terracethe Viennese style (that is in
that communicated with the cane), very appropriate for the
terrace over the portico and in thecirculation of air, and they were
center of which was a largeboth large and comfortable.
skylight. Indeed, velvet would have been
The theater itself containedmost ill-suited for that climate.
five tiers of boxes, about 3.30 The first three tiers of boxes
meters above each other, withwere reserved for the Creole and
separate staircases for each tieSpanish aristocracy and were ac-
The first three tiers eachm@ined cessed through the mteal door, at
fifty boxes, the fourth tier housedthe end of the patio. The circle
the circle fertulia) and on the was occupied by the white middle
fifth level was the gallery class while the gallery was for
(cazueld. It is astonishing how blacks, mulattos and Chinese
closely the inside of the Teatrolaborers ¢hinos de la tierry
Tacon resembled the Pergola invhereas Clmese tourists were
Florence, which might be due togrouped with the whites. It is
the fact that Antonio Meucci interesting to note that no-one was
contributed to designing as well asautomatically  egluded from
building the theater. attending theater pRrmances.
Lighting was provided with Subscription prices for the season
candles, which were placed inwere $36 (for 60 pémrmances)
front of the railings that ran alongfor the first and second tiers of
the five tiers of boxes, presentingboxes; $8 (for 15 perfarances)
fairly wide meshes to allow the for the stalls lunetag; $5 (for 15
passage of air. There were ngeformances) for the first row of
vestibules in front of the boxes, ashe circle, and so on (see picture
in European thaters. One entered on p. 363, taken from Ario de
directly from the coidors La Habana of 14 April 1838).
through half-doors, open atthetop The royal box was raised
to help the air circulate, aslightly above the stalls, and it
necessity in the climate of stood out first of all because it
Havana. For the same reason, th&sas much larger than the other
boxes were not semed like boxes and also because it was
‘confession boxes’ as in Europedraped with a band of red silk,
so that all the spectators could sedecorated in the center with a
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bunch of Spanish flags, thehundred candles, each saunded
military coat of arms and the royalby a beautiful sphere of cut glass.
crown. Inside, the royal box It was regarded as a masterpiece
contained a small drawing roomof jewelry and was so famous as
and a boudoir, pgered throughout to be listed among the three
in American oil-cloth (no velvet!) marvels of Hvana:
and furnished with cane seats and
armchairs in black and gold. TheTres cosas tiene la Habana
royal box was accessed through gue causan admiracion:
private entrance on the street okon el Morro, la Cabafia
San Rafael. Next to the royal boxy la arafia del Tacén.
were the boxes served for the
President of the CourRegente de The interior's decorations fea-
Audiencig, the Commander-in- tured two basic colors, white and
Chief of the Navy and the gold, and they werentrusted to
Intendente de Haciendavho at French and ltalian artists.
that time was the Conde de Pezuela claims that the Gran
Villanueva. Teatro Tacon boasted much the
According to Pezuela, thesame facilities and capacity as the
proscenium was 69 Castilian feetTeatro Realin Madrid and the
deep, that is roughly 19.2 metersLiceo in Barcelona and was no
and 58 feet wide, namely 16.2less elegant, the difference being
meters. The auditium that in the Tacon theater more
(considered to be the st in the thought had been given to the
world) was approxnately 20 me- problem of ventation and the
ters high and could hold up tochairs were more suitable to the
3000 people, although it is esti-climate of Havana. Intestingly,
mated that at the inauguration balthe Condesa de Mén stated that
there were seven thousand peoplenly the major Eurpean capitals
inside the theater. However, as ipossessed theaters that could rival
related by Eguren, Don Franciscothe beauty, the magnificent
Marty created this enormous audidighting or the etgant audience of
torium, somewhat at the expensésran Teatro Tacon, adding that in
of the performers’ dressing rooms,London or Paris the Tacon theater,
which were quite cramped and ungiven the size of its auditorium,
comfortable, the only flaw in the would have been nigken for an
building. immense aviary. Lastly, the
The interior of the theater wasGeaman author, Otto Eduard,
luxurious and abundantly lit by awrote that‘... The TeatrdTacén]
total of 1034 candles. In has been built to the same design
particular, thearafia, an enanous as the theater of Hamburg - but
chandelier hanging from theon a larger scale ...”
ceiling (and so large as to block Except for the facade, the out-
the view of those sitting in the side walls of the Tacén theater
upper tiers) boasted weral had absolutely no artistic
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embellisiment, as indetwas true nearly finished, opened its doors
of many important Ewpean for a series of huge masked balls.
theaters, since the main concerns The Tac6n theater was
were functionaty and interior restored and renovated a number
decor. In order to pvide good of times. The first recorded
ventilation, the thater was built occasion was after the terrible
with eighty ouside windows. As hurricane of 10 and 11 October
many as twenty-two were thel846. Work to rpair the danage
emergency exits (nine on eactbegan immediately (on 27
side of the auditorium and four atOctober) and the opponity was
the front towards the Paseo)taken to introduce the new system
leading drectly onto the street and of gas lighting imported from the
erabling rapid evacuation in the United States and to mew
event of fire or any other emer-equipment, furniture and
gency. The roof of the theater,costumes. It appears from a num-
when it was firstly built, was a ber of contemporary lithgraphs
normal four-pitch roof, but it was that the roof structure was also al-
extremely high and prided with tered from four to two pitches
several openings for ventilation. (possibly to prevent it being so
Performances usually beganeasily blown away by hurricanes).
between seven and eight o’clockOn 18 Novenber 1846 the Tacon
in the evening while plays theater opened again with Verdi's
occasionlly started as early asErnani A few months later, when
four in the afternoon. In the fourthe season ended, on 18 April
months  of  July, August, 1847, the theater was subjected to
September and @aber, namely further, more extensive
during the rainy sesn, the rerovation. Antonio Meucci was
theater generally stayed closedplaced in charge of the work. Five
During the so-calleddry season months later, on 25 $tmber
(November through March-April) 1847, the theater opened once
Cuban theatergoers were joinedigain. The decor was changed and
by large numbers of Norththere was new technical
American tourists who came toequipment. The cking was
Havana to flee their winter. painted in plain white with gold
The cost of building the relief work; at the center of the
theater was around 400,008sps, proscenium arch was placed a
in addition to labor (free) and clock supported by two pultti,
other assistance which thewhich had beenniported from
governor gave to Don FranciscoParis; a new system of curtains
Marty. was put up and a new ventilation
The Gran Teatro TacOn wassystem dsigned by Antonio
officially opened on 15 April Meucci was installed; a nhew ma-
1838, although on preceding 18chine was imported from the
February (carnival night in United States, which could raise
Havana) the thater, which was or lower the stage in a matter of
minutes; lastly, a novelty in
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Havana, ladies’ cloakrooms wereyears, oddly enough, the theater
added, a facility not previously continued to operate behind
present in the city’s theaters. closed doors for a small circle of
Two years later, between Maypeople, ncluding Don Francisco,
and June 1849, a large hall wasvho, it is said, acted as audience,
built next to the theater, taking upcritic or supporter of this or that
part of the courtyard in front of artist. Moreover, from 1847 Don
the annex building, between theFrarcisco led the Italian opera
street of San José and the Pasemmpany of Havana in a series of
Extramural. On that occasion, theNorth American tours under the
porticoes along the front towardname The Havana Opera
the Paseo were extended to thei€ompany visiting almost each
present length. year (and not only during
As for the performances, im- Havana's dead season) New York,
mediately after the inaugaiion, Philadelphia, Boston (where he
with the purpose to gradlly introduced Italian opera) and other
abandon the Gran Diorama, cities.
which also was admistered by The closure of the Tacén
Don Francisco Marty, the Tacéntheater coincided, more or less,
theater for the most part put onwith the government of Fedco
prose plays, notably by SpanishRoncali, who was @pointed
and sometimes uban authors. governor inmediately  after
Later, particularly after th&eatro Leopoldo O’Domell. In fact,
Principal was destroyed in Roncali took office on 20 March
October 1846, Italian opera wasl848 and governed until
transferred to the Tacéon theater. November 1850, through arbuw-
After 1848, however, the for- lent period of riots, revations,
tune of the Tacon theater slowlyinvasions and consequent repres-
declined. Don Francisco Marty sion. In all likelihood, Don Fran-
was vexed by the public’s lack of cisco did not get from him the
appreciation for his huge and exssame support that he had received
pensivegift - the theater - to the from previous governors. Under
people of Havana and by publicthe governor José Gutiérrez de la
accusations concerning higrbid Concha, who succeeded Roncali
past and so he closed the Tacom November 1850 and was
theater, thus cuopletely depriving described a& lover of art and an
the people of Havana of allopera comoisseur,’ things might
theatrcal peformances for two have inproved but, in the
years, from 31 January 1848 (themeantime, Don Francisco had left
last peformance being the Havana. On 23 March 1850, to be
premiére of Colombo a Cubp exact, all ninety members of the
until 12 January 1850, when theltalian Opera, as well as the
opera returned to the Tacdnfamily of the imprsario, left for
theater with Lucia di Charleston, SC on board the
Lammermoar During those two Vapor Isabeland then moved to
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New York for a series of own the Teatro Tacén he let
peformances at the Castle others run it. Among these
Garden We have found nothing managers was the Austrian impre-
to canfirm the story reported by a sario, living in New York,Max
number of authors according toMaretzek who staged operas at
which Antanio Meucci and the the Tacén theater in 1856 and
other members of the Italian1857. Duing that last year (1857),
Opera were forced to leaveon 6 May to be precise, just before
Havana because a fire steoyed his twenty-year concession ended,
the Teatro Tacon. No fire is Don Francisco sold the Gran
mentioned in the detailed Teatro Tac6on for the sum of
chronological history of the 690,000 pesos to a group of Ha-
Teatro Tacén drawn up byvana notables who wished to set
Francisco Rey Alfonso (see bibl.)up a literary circle there, later
or in the three years of the Diariocalled Gran Liceo. Several years
de la Marina around 1850 whichlater, the complex was purchased
the author has csulted for that by a forign canpany, theTacon
purpose. Realty Conpany, and finally, in
On 28 November 1850, the 1905, by another company, called
opera returned to Havana for theCentro Gallego (Gallegg in
local premiere oMaria di Rohan Spanish, mean&alician), which
starring Lorenzo Salvi, Federico built a magnificent palace for its
Badiali, Balbina StH#enone and head ofices.
others, on 13 Bcember withThe In its approximately twenty
Huguenotsand on 21 and 26 De-years of activity (precisely from
cember with Lucia di Lammer- 1838 to 1857) the theater put on
moor. On the second night &fu- 108 operas, 1108 tragedies and
cia, however, Lorenzo Salvi, plays and 48 operettas. It had 211
singing the part oEdgardg was sets and wings and 13,787 theatri-
replaced by another Italian tenorcal costumes.
Geremia Bettinireportedly on ac-
count of a disagreement with DonInformation and Planimetric
Francisco Marty. On 8 January Surveys of the Tacon Theater
1851, the famous soloisienny
Lind - the Swedish nightingale REAL AUDIENCIA PRETORIAL

arrived in Havana, heralded by a DE LA HABANA
massive publicity campaign orga- Escrituras varias, medidas y
nized by her agent, thearfous planos del Teatro de Tacén
P.T. Barnum. [dated: 21 July 1836;
Don Francisco Marty 18 November 1839; and

gracually moved away from the October-November 1853]
theater. As was already mtéoned

in the main text, his company Teatro de Tac6n853
broke up in New York after a last

performance at theAstor Place Primera Escritura

Theater Although he continued to del 21 de Julio de 1836
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En la siempre fidelisima Juan Lobo & medir & acotar y
ciudad de la Habana en veinte jjustipreciar el teeno que se
uno de Julio de mil ochocientosconsidere necesario para el efecto
treinta y seis afios [21 July 1836que se solicita, por lo que en el
Editor's note], ante mi el proveido el dia nueve se manda
Escribano [Notary, Editor’'s note] contestar el Excefgisimo Sefior
y testigos, D! Fran.° Marti y Capitdn General de cfmrmidad
Torrens, Alférez [sub-lieutnant, con lo sustaciado del ifiorme
Editor's note] de fagata de la precedente pero con la condicion
Real Armada vecino de estade que el interesado ha de
ciudad a quien doy fe conozcopresentar en esta Superirdencia
dijo: que a consecuneia del el plano del edificio de que se
expediente [file, Editor's note] N° trata, para saber el espacio de
411, cuaderno quince de ministerreno que ha de ocupar, pues no
traciones promovido por el expo-podra construir sino lo que pre-
nente solicitando una porcién decisamente pertenezca al Coliseo
terreno de una parte del Jardiren convertir en tiempo alguno
Botanico para la fonacién de un para distintos usos porque en tal
Teatro en decreto proveido & logaso lo resumira la Real Handa
siete de Marzo ultimo recaido [7para los suyos preferentes a que
March 1836, Editor's note] a in- estaba destinado. = Y en el que se
stancia del expresado Marty erproveyé a los veinte y uno se
gque hacia dicha solicitud sedispone, que estando ya presen-
mandd pasar a informes de laado los planos del Coliseo sobre
Administracién general de ventasque se instruye este especifica-
Rsterenos ypor que ministro otra mente vuelva a informe de la
oficina en ocho del expresadoministracion Geeral de Rentas
mes, expuso entre otras cosas, efeerrenos. En vista de los cual
de parecer que podia accederse dispuso el Sefior Administrador
dicha slicitud atendiendo & la General con fecha del veinte y tres
recomedacion que hace elpasar los planos adjuntos al
Excelmtisimo Sefior Gobernador Agrimensor irterino de la Real
y Capitan Geeral, cediendo Hacienda para que en
cierto niumero de varas asi deumplimiento de los anteriores
frente como de fondo que nodecretos mida sefale y avalue el
dafian al establecimiento de suerreno de que se trata que debera
destino, y procurando ligaricha comptarse en setenta varas de
seccion de modo que en lofrente y ochenta de fondo y practi-
sucesivo no se convierta la obrecada dicha mensura por el expre-
en beneficio privada, aunque en esado agrimensor resulta de ella,
presente Gobierno no es dejue habiendo pasado al Barrio de
tenerse semejante distracciéon, ysan Lazaro & la esquina Neste
gue si Su Excelencia la disponedel Jardin Botanico, foradas por
asi podra pasar el agrimensotas calles occidentales del Prado y
interino de la Real Hacienda Donla del Monserrate, midiendo por
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su acera meridnal ochenta varas desde su extremo midié las
por cada costado, el del orienteochenta varas'fa calle del Mon-
hace frente a dicha calle delserrate finalizaran a una vara y
Prado, y el de occidente deslindauaro pulgadas, antes de la acera
con tereno del Jardin que mediaEste de la proyectada Calle del
entre del Dioama: por el fondo Consulado. Por el costado del
linda con el mismo Jardin yPaseo requiri6 las setenta varas
desplaza entre las cuatrogue hallo exactas con la diferencia
dimensiones lineales reianadas de haber pasado el punto que las
cinco mil seiscientas varas cdadmarcaba fuera del cercado del
que en razén de velwso local Jardin para dentro de el, en el
aunque bajo de suelo flojo yextremo de las veinte varas del
profundo, inundado con las lluviasmismo pretil de cuyos traspasos
hace la construccion dosa, no dter6 el area de las
estimo por cada una de otras varadimensiones sefialadas, y si se
a catorce reales 6 en nueve mitlisminuyendo la paja sobrante en-
ochocientos pesos, el todo ddre el costado Oeste y la acera
ellag, advirtiéndose por notay Este de dicha Calle del
cuando se tuvo la anterior mediddconsulado, ahora solo le queda
se principié por la de ancho de Issétenta y siete varas y siete
Calle del Monsgate, no obstante décimas de otra cuad= También

la fabrica de su costado ser dé&e nota que a las setenta y cuatro
tablas tiene las doce varas d&arasy una teia de la Calle de

ancho que sefiala el planoMonserrate, se halla un punto
aprobado de los subhios, por fuera de otro cercado con marca

abuso no se hizo el mismodel Camino de Hierro. Y desde el
examen en el costado que hacpunto etremo de las senta varas
frente al prado y en estestdtay hasta la proyeccion que segun el
el cercado de bas del Jardin esta dicho Plano traeria la e Este
internado en la calle Occidentald® la Calle de 8.José, hay un
del Prado, para llevar al verdaderdrecho de veinte y ocho varas,
local, al punto en que deberesultandose lo expuesto que las

levantarse cualquiera fabrica tomo/aras designadas para el edificio
desde la fachada mas piria del Soncinco mil seiscientas setenta y
pretii de mamposteria del tramoSi€té varas y tres cuartas de otra
del medio del Prado, las veintecuadrada que a razon de catorce

varas que marca dicho Plano yeales cada unampostan todas,
nueve mil novectreinta y Sseils
3The 5,600 square varas come from 70 )pespfsmedlo }S’ Segu_n consta del
80. It is confirmed that the peswas di- Certificado y notariado por el
vided into 8 reales, since the 5,600expresado Agrimensor en veinte
square varas, priced at 14 reales eaclgyatro de Marzo ultimo. En su

were sold for 9,800 pesos (5,600 x 14 =congecuencia manifestd el S.r
9,800 x 8). The exact surface turned out dmor G inf d

to be (see below) 5,677.75 square varas',o‘ m. en. _en S,u ,m orme de
hence the final price paid was 9,9360Ch0 de Junio proximo pasado:

pesos and half a real.
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gue estando practicada la medid®este midi6 ochenta y cuatro
del terreno destinado para elaras y veinte pulgadas [84.556
Teatro de que trata el Exptd. varas, Editor's note], destinando
puede su Exc? servirse disponecon el terreno del ante dicho
conforme[?] la comspondiente Jardin Boténico y llega & tomar el
Escritura de venta a censo a favoespacio yermo [untilled, Editor's

de D. Fran® Marty y Torrens quenote] d¢ado para la prolongacion

con lo infomado por la Contab de la Calle del Consulado; por la
Gen! de Ejécito, V° Trib. de acera Este 0 costado Oeste del
Cuentas, y ministe... [interrupted relacionado Teatro midio setenta y

here] cudro varas y media [74.%aras,
Editor's note] hasta la acera Sur

Segunda Escritura de la del Monserrate y por esta

del 18 de Noviembre de 1839 hasta la esq® punto de origen de

En la siempre fidelisima este apeo [limit, Editor's note],
ciudad de la Habana en diez ymidié ochenta y una varas y una
ocho de Noviembre de mil cuarta [81.25 varas, Editor's note];
ochocientos treinta y nueve afio$cupa entre las cuatro
[18 November 1839, Etbr's relacionadas diensioms lineales
note] ante mi el Esibano y seis mil ciento setenta y seis varas
testigps D' Frant® Marty y cuad de las cuales, cinco mil
Torrens vecino de esta ciudad &eiscientos $enta y siete fueron
quien doy fe conozco y dijo: Queavaluadas & razén de catorce
por disposicion del Sr. Adm.or reales cada una 6 en nueve mil
g.ral de Rentas ... de veinte ynovecientos treinta y seis pesos y
ocho de Septiembre ultimomedio f segin la esitura que se
consiguiente a decreto del Ex.mde otorgd en veinte y uno de Julio
Sr. Inte de Efe Supge Gen.| Dele- de mil ochocientos treinta y seis; y
gado al Ha¢? del dia veinte y el exceso que tomé de
cinco se manda que al Ex.mo deuatrocientos noventa y ocho
R Hacienda forme escritura devaras y una cuarta masde
venta & censo & afor del superftie externa & razén de diez
exponente del tegro de que trata y seis reales cada una 0
el expede y etando prack la novecientos noventa y SgI€s0s
mensura por el A int°® de Rl cuatro realesque agregada a la
Hadla Dn Juan Lobo, resulta decanidad que reonoce suman
ello: que habiendo pasado &nidas diez mil novecientos
extramuros barrio de San Lazaro #reinta y dos pesos cuatro y medio
la esquina que el teatro de Tacomeales [10,932 m®s and 4.5
forma & las Calles Occliddel reales Editor's note] de los cuales
Prado y & la de Monserrate, desddebe de reconocer el censo segln
ella por la primera que hace frenteaparece del certificado dado por el
al paseo publico midié tnta y
cuatro varas y media [74.5 varas,

Editor's note] doblando t@a el
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Ag.or en diez y nueve de Set.Nota. Los arboles compreitbs
proximo pasadt en la parte ab c d no etén en la
[Here a map is shown of theactualidad.

area around the theater (see a pa]rﬁscri tion:
tial view on p. 253) which surely ption. .

dates back to the period 1836- Es copia del que existe en N
1838, since thédepdsito de Vil- cuademno de audiencia del
lanueva is mentioned which no recurso interpuesto por D. Fr&f
longer existed in 1853, and theMarti y Torrens sobre cierta
houses of Marty and Meucci areocurrenCia habida en el Teatro

not indicated, which existed incon el Alcade MdP] 3°. D.
1853 - with the following indica- Vicente de la Torre de Treesra

tions, from top left to bottom Habanay Octubre 20 de 1853
right:] Mariano Carlés

Deposito de Villanueva, Calle [2bove the inscription is a scale
de San José, Diorama y Cuarte|\Nith six graduations of 20 Castil-

que fue ultirt® de Seenos, Calle lan varas ]
de San Rafael, Calle del
Consulado, Sal6én, Esegario, - o

Teatro de Tacon, Patio, Pértico, ESCSR?IB{J/:& Ad;]zuc?/?&fR A
Antiguo cuartel de Senos, Plaza, de

Paseo de lIsabel 22 Estatua de D. José Soroa

Isabel 2% Casa del telgrafo; De orden del Sfir. Oidor comi-
Puertas del Monseate. [In  gionado a consecuencia de las
addition, several trees, number%liligencias formadas gubeativa-

and relfleren%e I?tt”ers are 'nd'categmente sobre si deben 6 no los Al-
as well as the following note andcages mayores Presites del

inscription:] Teatro Tacon colocar sus
carruages dentro del patio anejo
al mismo, cito 4 U. a fin de que a
las diez de la mafiana del 18 del
actual conparezca en el Edificio

4There was therefore an addition ofde esta [lq Audiencia a4 evacuar
498.25 square varas to the 5,677.75 Of:ierto acto dejusticia

the first Escritura, adding up to a total of . .
6,176.00 square varas, which is exactly Dios que a U. m. a. Habana

the figure referred by Pezuela. Such a 17 de Octubre de 1853

Real Audiencia Pretorial

surface, however, would be represented José Soroa
by a trapeze with two pposing sides Sir. Agrimensor
745 varas long, and the other two, D. Mariano Carlés

respetively 84.566 and 81.25 varas long,

therefore with an average of 82.90 varas.

(see page 373). Denoten = Del puntoA.
Since this addition was paid at 16 angulo de la Calle de San Rafael y

reales istead of 14 reales per squarepaseo de Isabel 22. nos dings

lo be 10,032 pescs and 45 reaecl S 16° E. y medimos el frente
equivalent to about $150,000 in 1990. del frente del Teatro de Tacon que
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se compone de 37 varas y 24 pullo tanto el citado patio dé&o de
gadas hast®. division de dicho los limites concedidos por la Real
Teatro y el patio anexo de estdHacienda y venitlos a censo al
punto & la entrada del expresad®fir Dn Francisco Marty vy
patio medimos en la misma direc-Torrens & que se refiere la primera
cion 3 varas y seis pulgadas y tregscritura de [17...] del Expediente
varas que tiene de ancho kpee- de la nateria.
sada entrada de esta & la puerta del Referencias
antiguo Cuartel de Serenos medi- EIl espacio comprendidonge
mos 26 varas 2 pulgsiendo la las letrasA.s.x.z. indica la con-
latitud de la puerta de 2 varas 7esion de la Real Hacienda de 70
pulgsy la misma distancia de estavaras de frente y 80 de fondo &a
a la eqguina de la Calle de Sanque se contrae otra primera
José en C. cuyas distancias escritura.
parciales desde B. & C. El espacio comprendidonee
constituyen el frente del la letrasz.x.s.F.D.C.z.marifiesta
mencionado patio que se cpome el terreno & que alude la segunda
de 36 v 22 pulgs y dodando escriturd
hacia al O. por la Calle de San Se notan que hemos
José medimos 81 varas 19 ptilg.encoittrado en el tamafio de los
hastaD. esquina de esta calle conados menos cantidad que las
la del Conalado y volviendo por desgnadas en las escrituras lo que
esta hacia el N. medimos 35 varagtribuimos & la delineacion del
32 pulgs hasta E. que es la edificio con las Calles cuando se
division del expresado Teatro yconstruyé pero no son de gran
patio anexo y continlan de laconsideracion - Habana y Octubre
misma direccion medimos 3724 de 1853 = D.Franc Camilo
varas 28 pulgadas ha$ta6 sea el Cuyas =
frente del fondo del Teatro y con-  Mariano Carlés =
tinuando por la calle de San Dros[?] cuatro asistencias
Rafael hacia al E. medimos 81para cada facultativa
varas 3 pulg. hasta el puntaA. Es copia Habana y Novitre
que fue de partida. De modo qué de 1853
la lineaA.C. consta de 74 varas Mariano Carlés, Agrimpuablico
10 pss.

El lado C.D. de 81 var. 19 PLANO
pulgs. La D.F. de 73 varas y 24 [scale graduated in Cuban varas]
pulgadas y el fondd-.A. de 81

varas tres pulgadas quedando pdpe un pafio de tierra de una parte
de lo que fue Jardin Botanico que

5This confirms that gulgada (by defini-
tion, 1/12 of a foot) equaled 1/36 of a®The plot indicated in theSegunda Es-
vara. In fact: AB = 37 varas, 24 pul- critura is essentially the sliverotvards
gadas;BC = 36 varas, 22 pulgada&C San José, occupied by th@uartel de
= 74 varas, 10 pulgadas, hence 1 vara Serenos plus another sliver towards the
36 pulgadas. Calle del Consulado.
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solicité el Sir. D' Fran Marty y ~ espacio de la entrada pripal.
Torrens para la formacion de unContiguo a la derecha de la nave
Teatro en cuyo espacio se encuerdel teatro, corre un ediio bajo
tra hoy castruido el Gran Teatro con el frente a la Alameda y el

de Tacén y patio anexo. costado a la calle de San José y
de dos pisos para el fondo, donde
Other Quotations edan estableicos casi todas las

[Baguer, 14 Aug. 1983, see bibl.] dependencias y los tallerede la

“ la manzana completa enpresa; porque el perspicaz
...era entonces propiedad de DorMarty, mientras fue suyo el
Pancho y alli estaban su hogar,edificio, se hacia preparar por
los talleres del teatro y cuenta propia, sin salir del

habitaciones para los recinto, todo lo cocerniente a
trabajadores ..." decoracion, maquinaria y
carpinteria, teniendo residencia
[Chateloin, p. 196, see bibl.] fija en él sus dependientes y mas
“... El teatro se construyé en precisos operarios. ... Después

extramuros, en la parte nogste del pértico habia un patio
del que habia sido Jardin enlosado con dos cddores
Botanico, en los terrenos cubiertos que cafucian a las tres
contiguos a la Estacion de entradas del teatro ...”
Villanueva ...”
Note

[Chateloin, p. 197; Ortiz, 1941, Pezuela’s indication of the
both quoting Pezuela, see bibl.] side’s length is not altogether

“... El teatro propiamente accuate, first of all because he
dicho  compénese de unindicates 80 x 77 = 6160 square
cuadrilongo de unas 40 varas devaras instead of 6176. And then
anchura y cerca de doble because the measurements made
longitud, cubierto de una simpleby the oficial land suveyor in
techunbre con varios venti- 1853 gave values for the various
ladores. La entrada principal es sides (see the gqiure and table
un portico de elegante sencillezbelow) diffeent than the ones
con tres arcos al frente, y uno deindicated by Bzuela. We report in
los costados, con columnas dehe table blew a comparison of
marmol intermedio y tres de actual meaures with those given
relieve sobre obra de piedra enby Pezuela:
ambos angulos. Cubrele una
azotea que sirbe de techo al
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Sides —> AB BC AC CD DE EF DF FA
1839(varas) 74.5 84.56 74.5 81.25
1853(varas) 37.67 |36.61 |74.28 |81.53 |36.89 |37.78 |74.67 |81.08
1853(meters) 3145 |30.57 [62.02 |68.08 |30.80 |31.55 |62.35 |67.70
mean (varas) (*) 37.725 | 36.75 | 745 81.3
mean (meters) 31.5 30.7 62.2 67.9
Pezuela(varas) 77 80 77 80

) Length of the sides of a rectangle with an area equivalent to that of the actual quadrilateral.

Bibliography

(Editorial) Habana - Comunicados -
Teatro[Marty compares the Teatro
Tacon under construction to other
exiging theaters], Diario de La Habana,
10 September 1836

(Editorial) Teatro Nuevo - Salén Bajo
[announcement of a performance of
magic and ventriloquism by Herr Blitz,
23 November in the hall adjoining the
Gran Teatro Taconprovisionally called
theTeatro Nuev] Diario de La Habana,
21 November 1837

(Editorial) Teatro[summary of a
performance of magic and ventriloquism
by Herr Blitz held the previous evening],
Diario de la Habana, 24 November 1837
(Editorial) Gran Teatro de Tacén - Salon
Bajo [announcement of the second
performance of magic and ventriloquism
by Herr Blitz that evening. The theater is
called for the first tim&ran Teatro de
Tacdr, Diario de La Habana, 28
November 1837

(Editorial) Gran Teatro de Tacon - 12
funcién del primer mes de abono
[announcement ob. Juan de Austria
and a series of boleros on Sunday, 15
April - Complete list of prices, including
subscriptions], Diario de La Habana, 14
April 1838

(Editorial) Gran Teatro de Tac6n - 12
funcién del primer mes de abono
[Inauguration of the Gran Teatro with.
Juan de Austrij Diario de La Habana,
15 April 1838

(Editorial) Gran Teatro de Tacon -
Opera ltaliana - 22 funcion del primer
mes de abonffirst opera at th&ran
Teatrowith ElI Cruzado en EgiptoThe
greater capacity compared with the
Teatro Pmcipal is noted. Complete list
of perfomers and new list of prices],
Diario de La Hibana, 26 October 1839
(Editorial) Gran Teatro de Tacon -
Primera funcién lirica del primer abono

estraordinario .. [Return of the Italian
company to Havana, probably from a
tour, with Donizetti’'sBelisario. Detailed
list of prices and cast], Diario de La
Habana, 6 May 1842

(Editorial) Comunicado - Gran Teatro de
Tacén - Beneficio del Sr. Meu@iario

de La Habana, 16 December 1844
(Editorial) Gran Teatro de Tacon -
Opera italiana[Verdi's Ernani, on 18
Noveamber with gas lightingll Trovatore
on 19 November; ticket sale at Marty’s
study atLa Pescaderi Diario de la
Habana, 18 November 1846

(Editorial) Cronica Local - Opera
Italiana [ninth of Lucia di Lammermoor
with Lorenzo Salvi (first mention)],
Diario de La Marina, 12 January 1850, p.
2

(Editorial) Teatro de TacoOflLucia de
LammermoorndLucreciawith Lorenzo
Salvi], Diario de La Marina, 15 January
1850

(Editorial) Teatro de Tacén - Opera
italiana [it states that the season is
nearing an end], Diario de La Marina, 23
January 1850

(Editorial) Gran Teatro de Tacon -
Opera Italiana - La Favoritgwith
Lorenzo Salvi; mention of Antonio
Meucci as manager of the machinery and
Esther as manager of costumes], Diario
de La Marina, 31 January 1850
(Editorial) Cronica local[La Favorita
with Lorenzo Salvi], Diario de La
Marina, 31 January 1850

(Editorial) Crénica local- Vapor Isabel
[Departure from Havana for Charleston,
SC of 91 members of the Italian opera
plus the impresario’s family], Diario de
La Marina, 24 March 1850

(Editorial) EI Sr. Meucc{Announcement
of the departure of Meucci and his wife,
having ended their contract with Marty],
Diario de La Marina, 7 April 1850



Havana

(Editorial) Gran Teatro de Tacon -
Opera italiana[Presentation ofiaria di
Rohanby Donizetti with L. Salvi,
Badiali, etc., obviously back from their
tour to the USA], Diario de La Marina,
28 Novenber 1850

(Editorial) Crénica Local[Evening in
honor of Mrs. Steffenone witklaria de
Rohan with Salvi etc.], Diario de La
Marina, 5 December 1850

(Editorial) Cronica Local[Los
Hugonotesannounced for 12 December;
a new tenor is said to arrive from lItaly],
Diario de la Marina, 12 December 1850
(Editorial) Teatro de Tac6n - Los
Hugonote§Comment on the
performance of.os Hugonotesn 12
December; praise for the great duet
Salvi-Steffenone], Diario de La Marina,
14 December 1850

(Editorial) Crénica Local
[Announement of forthcoming
performances ofemplarioandNabucco
with Salvi and Badiali; Jenny Lind
arriving to Havana in January after her
successes in Philalgdiia, PA and
Charleston, SC], Diario de la Marina, 18
December 1850

(Editorial) Teatro de Tacon - Beneficio
del Sefior Cesar Badidlon the night of
17 December; praise also for Salvi and
Steffenone], Diario de la Marina, 19
December 1850

(Editorial) Diversiones Publicas - Gran
Teatro de Tacén - Compafiia de 6pera
italiana de la Habangon the night of 21
December with Salvi, Badiali and
Steffenone], Diario de la Marina, 21
Decenber 1850

(Editorial) Teatro de Tacon - Repeticion
de la funcién dada a beneficio del Sr.
Cesar Badiali - Elixir de Amor - Lucia
[Announcement that the tenor Bettini
will replace Salvi a&dgardoin Lucia di
Lammermody, Diario de la Marina, 24
December 1850

(Editorial) Gran Teatro de Tacon -
Estreno del Sefior Bettiffsuccessful

375

debut of Bettini on the evening of 26
December], Diario de la Marina, 27
Decamber 1850

(Editorial) Gran Teatro de Tacon -

Opera italiana]Reopening on 25
September after further renovation with a
Spanish company - Marty’s office aa
Pescaderif Diario de La Habana, 25
September 1847

(Editorial) Gran Teatro de Tacon -

Opera lItaliana] Macbeth- with tenor
Domenico Lorini, scenery painted by
Fontana and associates from the Scala of
Milan] - Teatro del Circdperformances
of aciobatics], Diario de La Habana, 19
Decenber 1849

Baguer, N. E.El teléfono se inventd en
Cuba,Juventud Rebelde, 14 Aug. 1983
Baguer, N. E.El teléfono no nacié "sin
querer,” Trabajadores, 20 Jan. 1990
Chateloin, F.L.a Habana de Tacon,
Editorial Letras Cubanas, La Habana,
1989

Maretzek, M. Sharps and Flats,
American Musician Publishing Co., New
York, N.Y. (USA) 1890

Ortiz, F.,Cuadernos de Historia
Habanera, La Habana, 1937

Ortiz, F.,¢,Se invent6 el teléfono en La
Habana? Revista Bimestre Cubana, vol.
XLVII, Jan.-Feb. 1941, pp. 321-335
Pezuela, J. de IBiccionario geogréfico,
estadistico, historico de la Isla de Cuba,
Imprenta del Establecimiento de Mellado
de Don J. Bernat, Costanilla de S. Teresa
n. 3, Madrid, 1863. Vol 1°

Raggi, C. M. II.El Teatro Tacén de Don
Pancho Marty - Primera parté\oticias

de Artes, 1 July 1976, p. 14

Real Audiencia Pretorial de La Habana,
Escrituras varias, medidas y planos del
Teatro de Tacéfdated 21 July 1836, 18
November 1839, and October-November
1853]

Rey Alfonso, F.Gran Teatro de La
Habana. Cronologia minima 1834/1987,
Banco Nacional de Cuba, October 1988



376

Antonio Meuc

THE HISTORY OF CUBA FROM racial problems rather than to the
TACON TO INDEPENDENCE one concerning ingendence. In
the end, Valdés was forced to
The Tacén government, v expel Turnbull from Cuba.
ended on 21 Apri| 1838, was suc- In Madrid, hOWGVQI’, it was felt
ceeded by the governments o\thatafirmer iron hand was needed
Don Joaquin de Ezpeletavhich to govern Cuba and, on 21
lasted only one year and a halfOctober 1843, Valdés was
and of DonPedro Téllez Giron replaced by eopoldo O’Donnell'y
which lasted little more than aJorris, Conde de Lucena, Duque
year, both being of minor de Tetuan one of the youngest
importance. On the other handgererals of the Spanish army. He
the government led by DonWwent down in history as the most
Gerénimo Valdéswho took office  cruel, predatory and bloodthirsty
on 6 March 1841, and stayed ingovenor of Cuba. One of the first
power for just over two and a halfthings he did was to repress a

years, had a major jpact on the racist corspiracy attributed to a
life of the island. Ideed, Valdés number of white notables, known

was described even by theas thecorspiracion de la escalera
historians of Castro’s rewgtion in which it was said that some
as a “man of clear inte”ecL three thousand people took part.
rematkable intelligence, honest Seventy-eight of them were
intentions, worthy and punctilious €xecuted, nine hundred were sent
as a military man. Rigorously to jail (four hundred died as a
adhering to the rules, like Tacén, con®quence of the tortures
whom he excelled in all otheréndured during imprisonment)
qualities” (Libro de Cuba see and, lastly, five hundred were ex-
bibl.). He is also remembered foriled. Among the conspirators there
his generasy, as he donated onewere many whites whom O’Don-
thousand pesos of his personahell disliked, hence it was
assets for the construction of therumored that the ewpiracy was
new Jardin Botanico aCtua”y Ierlred by O’Donnell
Furthe‘more, he made a himself with the pyose to
considerable ffort to curb the eliminate his pesonal enemies.
illegal slave trade, in compliance  During the O’Donnell govern-
with a new agrement signed with ment, a number of important
Endand in 182. However, public works were implemented.
Valdés had trouble with the!n Octdber 1844, the Liceo
English consul in Havandavid Artistico y Litrario was founded
Turnbulll, who advocated the Which, in a year's time, was
abolition of slavery, for the latter €ndowed with equipment and
was on good terms with thephysics and cheistry
Creole fighters for indeendence laboratories, an art school, a chair
and claimed that they should fallof agriculture and perspiéve and
within the litigation pertaining to a musical archive, thussembling
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Florence’'s Accademia di Belle a more dfective opposition tolte
Arti. In 1845, theFaro O’Donnell colonial government. Indeed, it
(O’'Donnell  Lighthousg was resulted in large-scale migration
completed, which was located at(both forced and voluntary) of
the entrance to the port, on top ofCubans to the United States, and,
the Castillo del Morrg and was at the same time, it increased
surmounted by an elegant domeCuba’s political isolation.
The lighthouse was approximatelyFurthermore, the exiles soon
30 meters tall. Its fixed beam hadestdlished underground contacts
an intensity equivalent to somewith their fellow-coutrymen in
550 carcef and could be clearly Cuba, keeping the ideal of
seen from a distance of up toindependence from Spain alive.
thirty-five kilometers. The light However, it is important to recall
given off by the directional that two very different movements
revolving beams was four timesemerged whose aim was to
greater (twothousand cérce) The achieve indépendence from Spain.
new lighthouse, which was muchThe first was the annexation
more powerful, made navigationmovementwhich wanted Cuba to
around the port considerably safebecome one of the United States
than before. of America, and the other was the

Likewise interesting was the autoromist movement which
construction of the newPalacio strove for total independence from
Aldamaat the end of th€ampo both Spain and the United States.
de Marte which became famousOn 10 January 1848, the first
as it was the first to have a privateedition of the anexation
bath. In 1847, upon O’'Donnell's movement’'s  newspaper, La
request, a commemorative columnVerdad was printed in New York;
was erected in théAlameda de it was dstributed for free and
Paula in homage to the Spanishsecretly made its way into Cuba.
Navy. The column, known asThe paper's editor wassaspar
Cdumna O’Donnell, still exists. Betancourt Cisnergsalso known
Always in 1847, it is worth men- as El Lugarefia Although he
tioning the arrival in Cuba of six supported the ideal of annéim,
hundred Chinese, who had beenmvhich most Cubans did not
recruited to work the land butappreciate, he contributed to
were subsequently forced to staypoosting patriotism and the desire
and were treated as semi-slaves. for freedom.

Interestingly enough, it was  O’Donnell governed the island
actually the bloodthirsty for about four and a half years,
repression of theconspiracion de that is until 20 March 1848, when
la escalera in 1844, that fostered he was replaced byFederico
Roncali, Conde de Alcay The
] - _ latter was succeeded by Ddosé
7The standard unlt. of light intensity, or Gutiérrez de la Conchaon 13
carcel was that given by a lamp that November 1850, when Antonio

consumed 93.26 grams of colza (or oil- .
seed rape) oil per hour. Meucci had already left Havana.
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Roncali went down in history asthe country without a permit; he
an absolute despot. Reportedlymay be arrested and buried in a
disputes of every kind (evencell without explanation; his
divorces) were settled at his tablefamily may be threatened; the
and he would pronouncegovernment may freeze or
acquittals or sentences in a matteconfiscate his progrty.”
of minutes, without consulting On 20 October of 1848, the fa-
anyone. From a political point of mous Cuban writer, Cirilo
view, Roncali and Concha wereVillaverde was arrested in his
no less terrible than their pre-home in the middle of the night,
decessor, also due to the fact thdty order of Roncali. After six
both were angered by repeated Ushonths of imprisonment in a
threats to Spain’s sokagnty over damp and dark cell, where he was
Cuba. treated like an animal, he was
Indeed, already in 1847 thesentenced to life imprisonment for
United States army, led bytreason against the Crown of
General Winfield Scott had Spain. However, he managed to
invaded Meico and with the escape on 4 April 1849, with the
Treaty of 2 Febrary 1848, had help of a guard and of another
annexed the territes of Texas, convict sentenced for petty crime,
Upper Calffornia, New Mexico and took refuge in Florida.
and part of the states of Inthe United States, thiunta
Chihuahua, Coahuila andCubana was established in
Tamaulipas. Fear grew in Cuba;September 1849 with the purpose
nor did the Monroe Ddrine, of instigating a revolution to liber-
nominally in force for twenty-five ate the island. The president of the
years, ensure security to the surdunta was Narciso Lopez, while
viving Spanish govement of the  secretary was  Cirilo
Cuba. In fact, under Rwali’'s Villaverde. Meanwhile, Havana
government, as many as three exwas celebramg the birthday of the
peditions from the United StatesQueen Mother of Spain and the
in support of the annetonists city ergaged in festivities. On 11
were organized in 1848, 1849 andMay 1850, the Cuban flag,
1850, respectively, which were designed by Narciso Lopez, flew
led by the famous commanderfor the first time in New York, at
Narciso  Lopez, a aive the Head Ofce of the newspaper
Venezuelan. On 20 April 1848, in Commercial Advertiseron Fulton
particular, an uderground St. and Nasau St.. On 19 May
pamphlet was cindated in Lépez orgaized a military coup
Havana which described how aat Cardenas (150 km east of
Cuban was seen by Spaith Havana, just bgnd Matanzas)
slave without the right to speak orwhere he landed with a legion of
write; he may not criticize the volunteers. He was joined by
gowernment; he may not complaintwenty-four Spanish soldiers and a
when ill-treated; he may not leavesergeant (who was shot, on 25
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May together with 4 Americans), was signed in 1878, after which
but not by the citizens of thousands of Cubans emigrated to
Céardenas. Neertheless, the town the United States, where they es-
was in his hands for forty-eight tablished a large colony. A second
hours, after which he was forcedwar of independence began in
to sail back to the United States.1879 and failed in less than a year.
On 10 August a man by the name Finally, in 1895, the so-called
of Bernardino Herndndezwas Necessary Wabegan under the
garroted for haing supplied a command ofJosé Marti On 15
horse to Narciso LoOpez. InFebruary 1898, the United States
September, the Spiards rein- declared war on Spain after a US
forced the fortifications for fear of cruiser was destroyed in the port
further invasions. of Havana (causing the death of

In  November 1850, José two hundred and eighty-eight
Gutiérrez de la Conchatook American sailors) and landed in
office as governor. During his Santiago de Cuba. On 1 January
term of gwernment another 1899, a peace treaty was signed
expedition was organized bywith Spain; no representatives of
Narciso Lépez, who once againthe Cuban rebels were present
set off from New @eans, LA, in despite the fact that they had done
the United States, and landed ommuch to weaken the resistance of
12 August 1851, on the northernthe Spanish army on the island.
coast of the island, close toUnder the treaty, the Spaniards
today's Bahia Honda. Theleft Cuba, after 407 years of
expedition also included one hun-colonial rule. The treaty also
dred and fifty Americans, under marked the final ousting of Spain
the command of ColondTritten- from the Americas, since also the
den However, the Spaniards hadsland of Puerto Rico (located
received advance warning of theslightly west of Hispaiola) was
expedition and easily defeated thdost and anexed to the United
invaders, executing and mutilatingStates under the same treaty.
Colonel Crittenden and fifty of his Moreover, the sland of Cuba, if
men in Havana, at the castle offficially independent, fell under
Atarés on 16 August. Lopez wasthe political and economic
captured on 29 August and garinfluence of the United States and
roted three days later. During thethe situation remained such practi-
same period, other insurrectionscally until the success oFidel
organized by non-annexationistsCastrds revolution, in 1952. In-
took place, but all were quelled bydeed, in the years following the
the Spaniards. treaty up until Cstro’s revolution,

In 1868, a revolution broke out Cuba was ruled by a series of gov-
under the leadership o€arlos ernments that were loyal to the
Manuel de Céspedesvho freed United States. Instead, it is worth
the slaves on his estates and ddiighlighting that relations
clared war on Spain, known as thebetween Cuba and Canada were,
Ten Years’ War A peace treaty
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The free trade of slaves, sanc-
THE SLAVES tioned by theLas Casasgovern-
; t in 1789, was supposed to
Slaves played an |mportantmen .
part in the economic developmente.nOI in 1821, under the treaty

. : signed by England and Spain in
of the island of Cuba, just as theylgﬂ. Ngvertr?eless it cor?tinued

did many centuries before in the :

arcient  civilizations of the 25 a@N llegal and frqudulent
Mediteranean and of the East. Itbusme_ss almost  until * the
is worth highlighting that the first revolution of 1868. On the other
two cagoes of slaves from Africa hﬁgﬁ;ﬁgﬁ Eglsgkpizg?/;nr?/migsige
fo Cuba, in the years 1523 an ritish Empire only in 1833. In

1525, respectively, were draWnBraziI, slavery was abolished as

with the specific aim to enhance )
agricdtural activities. Conversely, :?telf]\s guéggss?gvsgafa[?sesg?te d
the natives of the island, namenyrom Africa on ships that had been

the indios were given their )
freedom in 1529, provided theycaptured by the_ Egiish - were
regarded asmangpated

withdrew to special reservations, 1835 was the year in which the

the conunidades idias (as was largest number of black slaves ar-
done much later in the United . ges

- rived in Cuba, and that was under
States). Within a matter of he government ofbon Miguel

h isolation practicall . .
decades, such isolation practica Tacon The United States refused

resulted in their extiotion. In i I the Enalish to i i
1580, the town council of Havana 0 aflow the English 10 InSpec
their ships (whether carrying

(Cabildo) ordered to go and fetch . .

one thousand slaves to be used iﬁlaves or otherwise) and in 1.838
the mines ofBaracoa In 1595 arranged thrc_Jugh the' United
Spain signed a contract with o,neState.S consql in Havanbl{cholas
Pedro Gomez Reynébr the sup- P, T.”St (a friend of Taco_n’s), to
ply of three thousand five hundredIorOVIO|e documents for sixty-one

slaves a year for nine years. ItOf the seventy-one slave ships

may be recalled that, in the UnitedentElrIng the port of Havana during

hat year. Morever, on 15 July
States, the trade of black slave
began later, in 1619. 840, John Forsyth the US

Secretary of State, assured the
There wereCreole slaves, that Spanish geernment that it could
is to say born in Cuba, twozales b 9

. rely on miitary and naval
born elsewhere (generally in y y

Africa). It was often the African assistance from the United States

tribe chiefs who supplied slaves to” the event of any attempt (by the

the white slave-traders. English) to take Cuba away from

In March 1812, a revolt Spain on the pretext of prenting

against slavery broke out in Cuba,the slave trade.

led byJosé Antonio ApontéOn 9
April 1812, the main conspirators
were hanged.
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Tacén gave orders not to kill build in Havana’s port a pontoon
the fugitive slavescimarrone$), that would serve as a depository
as had previously been the habitwhere people would await
instead, they were to be gatheredlecisions concerning their
at the Depdsito de Cimarrones freedom, but which was aally
whence they were taken to labomused as a shelter by slaves who
on government works until theyhad fled from their masters.
were reclaimed by their owners.Nevertheless, although Valdés
Needess to say, no attemptwas against the slave trade, he
whatsoever was made to notify expelled the British ambassador in
the pesumed owners, with the Havana, David Turnbull, a
result that years often went byrenowned abotionist, for he
before the captured slaves wereactually encouraged the
released. To prevent disputes, theupporters of Cuban indepen-
slaves were almost alwaysdence.
branded. In 1847, six hundred Chinese

Large numbers of blacks werearrived in Cuba under an eight-
also brought into the island inyear contract envisaging the
1840-41, under the government ofmiserly wage of $4.00 per month.
Don Pedro Téllez Gironwith the They were semi-slaves who were
purpose to boost the growing ofsold to the colonials and were
sugar cane crops. sometimes treated worse than the

According to the 1841 census,bozales When their contract
in Havana out of 184,508 inhabi-expired, as they did not have
tants, 21.7% were slaves andcenough money to return to their
19.1% were free or emancipateccountry, they ended up working
colored people. In the hinterland,like prisoners on pulic works,
and in other towns in Cuba, thelike the convicts. Beveen 1852
percentages were much higher. and 1859, 48,500 Chinese landed

The only governor of Cuba in Cuba.
who made some effort to curb the The extent to which slavery
illegal slave trade was Donwas practiced in Cuba following
Gerénimo Valdés In 1842, he the 1817 Treaty can be deduced
signed a new agreement withfrom the following extract taken
England whereby England from the regulations relating to
acquired (partly by virtue of fugitive slaves ¢imarrones,
certain clauses embodied in thdssued on 2 December 1845:
reform of the International
Tribunal of Weightsthe right to Art. 1. He shall be regarded as a
appoint an official responsible for fugitive (cimarrén) any slave who
protecting the Africans and to sleeps outside his own home with-
out the permission of his master,
8The wordcimarrén implied the flight to  OF who is found in the fields with-
the mountains, applicable to bothiraals out permission, at one league’s

and slaves, to denote the wildtwme of distance from the edge of the
the fugitives.
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property to which he has been as-70ps if cgtured in the above

signed. condition after resistance with

Art. 2. Any person, whether he besteel weapons; and 100ps if he
from the place in question or else-has used fire-arms. ...

where, shall have the right to cap-

ture fugitives and shall be re- Art. 48. The capture of fugitive

warded, upon their consignmentslaves singly or in bands shall be
to their master, to the general De-regarded solely as the action of
pdsito or to the local court and the government and shall in no
special delegations, with the cap-case have any judicial

ture fee of 4 pesos fuertes. implications whatsoever.

Art. 35. They shall be regarded as  Still in 1850, the newspapers
associates (apalencados) six oropenly published advertisements
more fugitives found together. for the sale of slaves in the
column Esclavos and featured
Art. 36. The local courts shall no- descriptions of fugitive slaves in
tify the higher civil government of the column Esclavos préfuggs
the existence of any bandmore than thirty years after the
(palenque) rumored to exist within treaty that abolished slavery in
their jurisdiction and shall 1821. In the sectioRPuerto de la
proceed without delay to takeHabana - Efradas y Salidas
priority action to destroy that these newspapers gave notice not
band, using whatver armed force only of goods transported but also
shall prove neessary. of the number of passengers,
divided into passajeros and
Art. 37. When attacking a band, reclutas (recruits), this latter
no means shall be withheld toincluding slaves.
bring about the submission and As we have said in the follow-
punishment of the guilty parties; ing, in 1868, at the onset of the
however, when the slaves haveevolution led byCarlos Manuel
surrerdered and been disarmed,de Céspedeshe freed his slaves
no ill-treatment shall be allowed. and declared war on Spain (the
Ten Years’ War The peace treaty
that ensued, in 1878, envisaged
Art. 40. For each fugitive slave the liberation of all slaves and
captured with a band the Asian selers who had fought in
following capture fees shall bethe Cuban liberation army.
paid: 20ps if no resistance isFinally, eight years later, Cuban
offered during the attack; 35psdeputies at the Cortes (the
when esistance is déred with Repesentative Asembly  of
steel weapons; 50ps if resistanceéspain) saceeded in diaining the
is dfered with fire-arms. In enactment of a decree that
addition, 40ps shall be paid for completely ablished slavery in
each bandit captured wwounded Cuba.
or without serious cdasions;
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cooling oneself by famng. Even
today, however, in the countryside
of Southern ltaly, peasants use a

Natural cold -
Man discovered the usefulnesssma”’ Qorous earﬁpware jar
called biummuly, left in a shady

of cold, as a means of preservingg ot and wrapped in wet iute
food and of creating pleasant Sabgnvas for thpel?r cool drink{n
vors (particularly for the hot sea- ' . 9
son), several thousand years bewater. In th'.S case, the water th_at
fore Christ. Since the first ma- evaporates is mostly the water in

chines capable of producing artifi-1N® canvas and the dew effect

cial cold were not available on an'> greater, even .W'thOUt any
. . : . —_external ventilation. The
industrial scale until after the first evaporation of water also lowers
half of the nineteenth century, be- P

fore then, man could only resort '[othe temperature in caves where

natural cold, mainly ice or snow, LOOd and espe((:jlally. game h".’wet
whenever and wherever availableti:;eenS preserved since ancien
Two significant stages in the pro- An equally effective. if less in-
cess of controlling cold were thetuitive r%ethgd is that’of coolin
discovery of how to preserve iceat ni’ ht under a clear skg
or snow from the cold to the hot nig . ar ~Sky,

obtained through the irradiation of
seaon and of how to transport

them from cold to hot regions. hter;\t frr]orrn g\]e WeaLt: V\;ntic;] ttr? y
Another major step that precedeua (BpRere. AS We Know, °

the praluction of artiicial cold by above conditions, the temperature
machine, was the discovery of of the ground may drop to below

certain substances, such as brineéﬁz‘% aafsml\?g:fhe\,&efﬂcg h.ﬁ::%‘:{;tigﬁf
which could, by changing their .

state (by evaporation, quuefactionGreek’ Protagoras narrates that

or other) absorb heat fromin the fifth century BC, the

surounding  bodies, thereby Egyp;q?ns fi prdui[:ﬁd Nil Smﬁ”
causing them to cool. quantities of ice in the Nile valley

An ancient example of a by placing recipents on the roofs

coding process which did not rerOf their "houses at night and

on the use of natural ice or snowCOHeCtmg' in the maning, the thin

can be found in an Egyptianlayer of ice that had formed on the

fresco of the third millennium BC, surface,' dl.erg' the nlghF. The
showing a slave waving a fan insame principle is adopted in Iran,

front of an earthenware jar. It isStIII today, dthough on a larger

not known for certain whether thescale, using wide tanks of several
Egyptians  knew  that _the MOCTEEEE EEE
evaporation of water aong from 9 '

the pores of the terra-cotta cause&ably those obtained by dissolving

o . Certain salts in water - called
the \_/vater '.nS'de the jar to COOI'brines- have been in use for long
The idea might have come to then}ime before their physical

simply as a result of the habit Ofmecranism was explained, which

THE REFRIGERATOR
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happened in the second half of the It was orly in the second half
nineteenth century. Some of thenof the nineteenth century that the
have been known since ancientaws governing the cooling effect
times. For eample, as early as theof brine were discovered. Their
fourth cenury, in India, sodim cooling effect is a combined result
nitrate was added to water toof two processes: the fusion of salt
lower its tenperature. In ltaly, - that is, its passage from a solid
between 1530 and 1550, saltpeteto a liquid state - and of its
(potassium rrate) was usually dissoldion in  water, that
added to water to obtain a mixturecorresponds to its spontaneous
for cooling wine and watedn passage to a more disordered
1589, in his book Magia state. To allow such
Naturalis, Battista Porta in Naples transformations, heat must be ab-
described the phenomenon ofsorbed from another substance,
lowering temperature by addingwhich is therefore cooled. Perhaps
salts to snow. In 1600, a variety ofnot all of us, even today, are
mixtures were used, such as amaware that even by the very
monium nitrate and water in equalsimple act of dissolving ice in
parts, which produces a temperawater we obtain a much greater
ture of -16 °C, or one part sodiumdecrease in tempdtae than the
chloride (common salt) to threemere difference in temperatures
parts snow, producing a temperaand relative perceatie weights of
ture of -18 °C. Experiments inthe two substances, because, for
cooling using various types ofthe crystal structure of the ice to
brine were carried out in Florencebreak down, an adiibnal supply

in 1657 at theAccademia del Ci- of heat is needed, which can only
mento In this connection, it be provided by the swounding
should be recalled that the firstwater.

thermometer (an air thermometer) From the end of the eighteenth
was invented in Florence by century, land-owners in the south-
Galileo Galilei in 1597. In 1760, ern states of America encouraged
in St. Petersburgyon Braunsuc- the development of methods for
ceeded in freezing mercury (thuspreserving and transporting large
reaching -40 °C) using a mixturequantities of natural ice collected
of snow and calcium chloride.in winter from the surface of
Lastly, in 1865,Toselli ice boxes northern lakes and rivers and hand
based on the ammonium nitratesawed into blocks about thirty
brine decribed above, achievedcentimeters thick. A Maryland
enormous success in both homefarmer, Thomas Moore, published
and restatants. One of these icean article in 1803 entitled'An
boxes was used in 1869 to obtairessay on the most eligible
a block of ice weighing 20 construction of ice houses; also a
kilograms, which was sent fromdescription of the newly invented
Paris to Algiers for demonstrationmachine called the refrigerator.”
purposes. The article was priipally
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concerned with the castruction of twenty seven years of activity, up
ice houses which immediately to 1833 that is, Tudor shipped
became highly popular all over approximately 4500 tons of ice. In
the United States. There- 1833, he turned his attention to
frigerator, quoted in the paper, longer disances: one hundred and
was basically a tank cooled witheighty tons of ice were shipped to
salt and water, which Moore Calcutta (reduced to onlkeundred

himself patented in 1793. The firstand twenty on arrival); in 1834 he
ice house was built in 1799 inserved Rio de Janeiro and in 1840
Charleston, SC, and was built us-Great Britain. Statistics show that,
ing double walls of solid wood, still in 1899, Britain imported one

additionally isolated by filling the hundred and fifty thousand tons of
hollow space &ween the two natural ice from the United States
with sawdust. The ice housesand Norway, and that the United
proved capable of pserving large States alone consumed twenty five
quantties of ice (up to 60,000 million tons of natural ice per

tons) for approximately two years,year. Even after the advent of
with a loss ranging from 10% to machines for production of

25% of the amount stored. artificial ice, there was still a vast

In 1806, the American trade in nattal ice that continued
Frederic Tudor later nicknamed for many years up to the present
the ice king launched the century.
international trade of natural ice,
starting with a shipment of one Artificial cold
hundred and thirty tons of ice Creating cold was still
from Boston, MA to Martinique, regarded as a divine prerogative
followed shortly aferward by (or as magic) even towards the
another shipment to Jamaicamiddle of the nineteenth century.
where ice was also needed tdn 1844, John Gorrie, a doctor and
combat yellow fever. In 1815, hospital administrator at
Tudor undertook an expeidin to Apalachicola in Florida, who had
Havana and in 1816 set up an icénvented a refrigrating machine
house there which had beerfo produce ice for his patients,
prefabricated in Massachusettswas obliged to delay the patent to
Since Don Francisco Marty 1851 because the press accused
arrived in Havana in 1810, it is him of trying to make something
very likely that he bought said ice(ice) as well as the all powerful
house from Tudor, for it has beenGod (and foinately for him the
ascertained that Marty was theHoly Inquisition no longer
owner in 1834. existed!).

From 1817 onward, Tudor or- The year 1755 is regarded as
ganized a coastal trade to supplghe ‘year one’ in the history of
the towns in the south of theartificial cold. In that year, a
United States by sea. In 1820 héscosman,  William  Cullen,
set up an ice store in Newprofessor of chemistry at Glasgow
Orleans. It is estimated that inUniversity, developed a laboratory
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machine that could produce smallSadi Carnot and culmated in the
quantities of ice by evaporatingmajor debates diween Julius R.
water in a vacuum under a domeMayer, James P. Joule, Rudolf
therefore, without using naturalJ.E. Clausius and William
cold. In 1748, Cullen himself had Thomson, certainly played a role
observed that another liquid, ethylin the invention of the new
ether, dereased its temperaturerefrigerators during the decade
when it evaporated. The Americanfrom 1842 to 1852.
Oliver Evans, in 1805, had the The machine mentioned
idea of alernaing phases in above, invented by the American
which a liquid evaporated with John Gorrie in 1844, can be
phases in which the vaporregarded as the forerunner of what
obtained was copressed to are calledair machines based on
restore it to a liquid state; in thisthe well-known principle that a
way, he created a closed cycle thasudden empansion of air - that had
did not require to replace thepreviously been compressed -
liquid used for evapation. causes it to cool (one need only
Following Evans’ suggéi®n, an think of the rush of air from an
American engineer living in inflated tire). To be more precise,
London, Jacob Perkins, teamted the air was comressed to two
an ether refgeration mahine for atmospheres in a water-cooled
the production of ice, in 1834. cylinder with a twenty centimeter
Unfortunately, in London, the diameter and transferred into a
machine was judged to be lesss, tank. Salt water, conveyed to the
since stocks of natural ice wereoutlet of the egansion tap, was
considered more than sufient to cooled to -7 °C by the exiting air
meet the city’s needs. There wasand then used to produce ice. It
therefore no follow-up to Perkins’ was an open-cycle machine,
machine, which is ne&rtheless to though there was no need to
be regarded as the foumner of recover the air used. @®'s
modern so-called conpression machine was perfected \szal
refrigerators years later by the Scottish
Only after Michael Faraday’s engineer Alexander Carnegie
research into the liquefaction ofKirk, who produced in 1862 a
gas, in 1823, did inventors beginclosed cycle air machine capable
to think of using normally gaseousof achieving a temperature of -40
substances that could be liquefiedC. His machine functioned day
by compression, in place ofand night at the Bathgate refinery,
volatile fluids, that is substanceswhere it had nelaced an ether
that are normally liquid (such ascompression nthine (of the
water, ether and alcohol) thatPeakins type) that was thought to
could be evaporated as in theébe too dangerous, and remained in
Perkins’ nmachine. The operation, without iterruption,
development of thenodynamic for ten years from 1864. In 1877,
theories that began in 1824 withanother air machine was patented,
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the Bell-Coleman which was out for London, where he obtained
even more advanced than Kirk’'stwo English patents and began
machine and was used from 1879 ndudrial production, which he
on by British ships on oceanimmediately continued on his
crossings to transport frozen meat.return to Australia. Harrison’s
Perkins’ machine was not usedmachines were produced, with a
for practical applications for over number of improvements, for
twenty years. The real industrialforty five years. Moreover, they
development of refrigerators oc-were used in 1861 in Sydney to
curred in the two and a halfcreate the first indusal frozen
decades from 1850 to 1875, andmeat factory.
was not only attributable to Kirk, One serious flaw of the ath
but also to the Scotsman (living inether machines, however, was that
Australia) James Harrison (1856)ether is highly inflammable and
and the Frenchman Ferdinandoxic and therefore very danger-
Carré (1859). Another importantous. The machines were also not
discovery, that of thermoelectric perfectly airtight because ether
refrigeration, which was made inevaporates at less than
1834 by the Frenchman Jearatmaspheric pressure. These
Peltier, was not put to practicalproblems were at the root of the
uses until after 1875. success of air and absorption
Harrison’s story is an interest-machines  (escribed  below)
ing one. As a young man heduring the three decades from
worked in a printer's shop in 1860 to 1890. From 1880 onward,
Glasgow and then, in 1837, emi-after experiments with a number
grated to Australia and took upof liquids, the amonia
residence in Geelong, a town notompressor was introduced and
far from Melbourne, where he within the space of ten years it
started a newspaper. Thredhad taken over from every other
consicerations inspired his interesttype of machine, a lead which it
in refrigerating machines: firstly, still maintains today. Although the
Melbourne was very distant fromfirst patent for an ammonia
any sources of natural ice;compressor was taken out by the
secondly, the beer industry neede&cotsman David Boyle in 1872, it
ice; and thirdly, it would be was the German Karl von Linde in
possible to eport Australian beef 1876 who perfected the machine
even to Great Britain, which wasso that it could be launched on the
recovering from a evere food world market.
crisis, the so-called ‘hungry As for the absorption machine
forties,” if the freighters were developed by the Frenchman Fer-

equipped with dicient dinand Carré in 1859, it was based
refrigeration  systems.  After on a mix of two liquids, one de-
several years’ trials, Harrison ob-nominated frigorigenous

tained a patent in 1855 for an(amnonia) and the othembsorber
ethyl ether compression machine(water). It should not be forgotten
similar to that of Perkins. He setthat ammonia evaporates sponta-



390

Antonio Meuc

neously at a temperature of -33wood. Carré’s machine was ex-
°C. The machine functioned inported and produced practically
such a way that ammonia wagshroughout the world. In the
aternately absorbed and releasedouthern states of the United
from the water. The production of States (especially the gulf states)
cold occurred during evaporation Carré’s machines were imported
of the ammonia. Two containerseven during the Civil War, despite
were used, one acting alternatelfthe Yankee blockade.
as a boiler (heated on a wood fire)
and absorber and the otheBibliography
alternately as condenser andBettarini, L., Director of the Institute of
evapoetor. The advantage of this Cold of Padua Universitp(ivate

. . communication to the authpr
mac_hme was that it pqssessed NBolombo, G.Manuale dell'lngegnere
moving parts, at least in the case&sivile e Industriale Ulrico Hoepli
of small models. Furthermore, theEdtore, Milan, 75th Edition, 1947
two containers were connected byFiguier, L.,Les Merveilles de I'Industrie,
a tube and could interchange'”: Industrie du froid artificiel,

. . . Mondadori, Milan, 1875
functions with a suitable heat Mattarolo, L., Department of Technical

exchanger design. Physics of Padua Universitprfvate

The domestic machine, whichcommunication to the authpr
Ferdinand Carré put on show inThévenot, R.Essai pour une Histoire du
London in 1862, is preserved now‘;rOiOI a”?ﬁdell ga'l‘:s '?dmand”lsg;‘g

, ; nternational du Froid, Paris,

aF the Musee, National des TeCh'Various authorsCronologia Universale
niquesin Paris. It could produce rcs Rizzoli Libri S.p.A., Milan, 1987
two kilograms of ice in one and avarious authorsScienziati e Tecnologi
half hours with a consumption of (Dalle Origini al 1875) Arnoldo

six hundred and fifty grams of Mondadori Editore, Milan, 1975
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by Savorgnan di Brazza in 1908 (see
HISTORY OF bibl.). We kegin, however, with a
ELECTRODEPOSITION short chapter on electric batteries
TECHNIQUES since eletrodeposition techniques
_ evolved at very much the same pace
_In the year following the 55 the batteries. Indeed, until the
discovery of Volta's t_)attery, .. invention of the dynamo, bries
1800, electrolysis ~ was played a aicial role in elec-
discovered by A. Carlisle and yodeposition proesses, partly be-
W. Nicholson. A new branch of .5,se at first the objects were ac-

electricity was thus born, )1y electroplated inside them.
electrochemistry, which gave

rise, in particular, to such glectric batteries

applications as electroplating, \olta's battery — The first
galvanoplastics,  electrotyping electric battery (called ‘pile’) was,
and so on, which we will 35 we know, invented by Count
henceforth call Alessandro Volta, professor of ex-
electrodeposition technique# perimental physics at the Uniwity
should be recalled that both theyt pavia, and was the outcome of
processes of electroplating andesearch he had  undertaken
galvanoplastics consist in thethroughout the decade up to 1800.
eledrodeposition  of metals, The official document recording that
except that galvanoplasticSmajor invention is, however, a letter
involves the reprduction of dated 20 March 1800, in which
several copies of metal objectsyojta presented his results to the
by first creating a mold, not Royal Societyin London (from
necessarily of metal, and thenyhich he had received theopley
electro-depositing the desiredpedal in 1796). The most reliable
metal on the mold, thus leavingtexts date the discovery of Volta’s
the original unaltered. pattery in 1799. It is a ciosity of
Electroplating, on the other history that a so-calledelectric
hand, consists in coating a metahattery which the Englisman John
object with a thin layer of cythbertson created in Amsterdam
another metal, generally a morep 1770 by joining 135 Leyden jars,
precious one and/or more re-g regarded by some as the
sistant to external agents.forerunner of Volta's bagry.

Lastly, electrotyping agsists in  The voltaic battery, as it was
preparing molds for prting, called, in its simplest formvpltaic
calledeledrotypes elementor cell) consists of a suc-

In order to give as accuratecession gile) of four conductors,
as possible a picture of the_ stat@hree of which are metal, M (also
of the art of these techniquesynown aselectronic or first class
during the last century, we haveconductor$ and one is anelec-
reprinted below (in summary trolyte, E (also calledonic or sec-
form and/or with additions, as ond class conductpraccording to
necessary) the treatise prepareghe following scheme:
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load. If the battery was then left to
M1 E| M| My rest for a few hours, without any
load, it would begin to work again.
where the first and last metaIsBe(quere| showed that in the
(M1) must be equal, E is themajority of cases polarization was
electrolyte and M is the second caused by hydrogen ions produced
metal. A variation of Volta’s by the passage of the current, which
battery is the concentration clustered around the battery's
battery, in which a single positive pole (which is also the
electrolyte is used but in two cathode of the electrolytic bath)
different concentrations (beingthereby reducing the battery’s emf.
equivalent, therefore, totwo When the battery was stionnected
eledrolytes, B, E), accoding from the load - and therefore the

to the following scheme: current passing through the bath was
broken off - the ions spread slowly
Mi|E|E| My through the electrolyte, freeing the

cathode and restoring the battery’s
In the first Volta’s battery, full emf. This type of depolarization,
the following elements were which occurred when the battery
superinposed, in that order: awas left to rest, was termed
silver disc (later replaced byspmtaneous depolazation If,
copper), a disc of cloth soakedhgyever, a substance capable of
in a diluted saltion of sulfuric reacting with the hydrgen (to form
acid, a disc of zinc, then againwater, for example) is added to the
(up to several times) copper-electrolyte, one dhins an
cloth-zinc etc., ending with cop- accderated depolarizationand the
per. The wordpile, originally ~sipstance  that causes  the
used in place of battery acceleration is called depolarizer
originated from the pile of these An example of an accelerated depo-
discs. Its electranotive force |arization battery is the Bunsen
(emf), or open-circuit voltage, battery, which has an acid depolar-
was @proximately 1 volt. jzer (ritric acid), as will be dis-
Today, this type of battery is cussed father on.
only of theoretal interest.
Daniell battery—A radical so-
The  phenomenon  of|ytion to the problem of polarizian
polarization— In 1829, A.C. was provided by so-calledun-
Becquerel gave an explanatiomolarizable batteries such as the
for a serious shortcoming two-liquid battery. This type of
shown by the battess of the pattery was invented in 1836 by an
time - polarization as he Englishman,John F. Daniel] pro-
defined it - which caused afessor of Chemistry in London, and
rapid drop in their electromotive jt consists of an amalgamated zinc
force some time after they hadanode and a copper cathode
been conected to an external immersed, respectively, in a Stjhn
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of copper sulfate and in one ofzinc into a U shape around a porous
zinc sulfate, separated by avessel cotaining nitric acid, inside
porous septum (which will be of which was a foil of platinum. The
indicated henceforth by thewhole was placed in a glass vessel
symbolE), thus according to the cortaining a solution of sulfuric

following scheme: acid, according to the following
scheme:
copper | copper sulfate _ o _
saturated solutiog zinc sulfate copper | platinum | nitric acid
solution | amalgamated zinc |  Solution £ sulfuric acid solution |
copper. amadgamated zinc | copper

By this means, the reactions In Grove’s battery, the released

caused by the passage of currerﬂitrogen _fed‘%C‘?S the_ hitric E?‘Cid'
occur around the porous Septunjiransformmg It into nitrogen _dlox-
and so do not alter the electric'de: Which on contact with air be-

potential around the electrodes. comes ammonia ano! nitric._ acid.
Daniell's cell (i. e. one This battery was the first to use an

element of the Daniell's battery) acid depolarizer (nitric acid). The

has an emf of around 1.09 voltsIorObIem with  Grove’s  battery,
hough, was the high price of

and has the advantage of bein . . .
latinum, which prevented it from

very canstant. For this reason it . .
is suitable wheaver a weak but gecomlng vr;nde_lytussdblnt 13;13 the
constant cuent is required. BS;?:: ?Ssg'sa’ sr?o:r bioghr;
About once every two months ;

y below under “Profiles”), had the

the zinc amalgam had to be‘d ; laci lati ith
replaced and, moreover, it must?€2 Of repiacing platinum wi

always be monitored very retort graphite and so made Grove's

carefully to ensure that theb""tte.r.y _practlcal. With  this
concentration of zinc sulfate modification the battery dzame
remains constant. A variant onknOWn asBunsen battery

Daniell's battery that was muchb Bléni’fn battery_ (talso fcalla:i;r_—
used in the Italian tetgaph ont attery thnglss fofya gh:]na
network from 1863 on was COMaINEr containing a 0S

D'Amico’s battery Instead of of sulfuric acid, in which is
ushg a porous septum thisimmersed a thin sheet of amalga-

battery used a special design t(Snated zinc bent into a slit cytier;

separate the two liquids, basedns"delthe tZ'_nQ Cy“n;jr is ? rthO_rous
on gravity. vessel containing a on of nttric

acid in which the graphite eleode
is immersed. On top of this
electrode there is a copper ring

was developed by the English\r']VhiCh acts_as the pﬁs“if"e” pole,
physkist, William R. Grove, in ence, according to the following

1839. He built a battery by scheme:
bending a sheet of amalgamated

Bunsen battery—The first
model of the Bunsen battery
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copper | retort graphite | nitric  chloride. Tommasi closed the
acid solution! sulfuric acid porous vessel hermedlly to
solution | amalgamated zinc | prevent the devepment of harmful
copper nitrous vapors, but by doing so he
greatly diminshed the amount of
Bunsen battery produces angvailable curent.  D'Arsonval
emf of approximately 1.9 volts, replaced the positive electrode,
one of the highest of all voltaic consisting in a single piece of retort
elements, and can supply a veryyraphite, with a set of thin sticks of
strong curent, much greater the same ntarial and so greatly
than that obtai@ble from jncreased the surface in contact with
Daniell's  battery. Its dis- the eletrolyte; at the same time he
advantages are that it is difficultmade up the depolarizing liquid
to keep the conetrations of the with a mixture of hydrochloric acid
two solutions costant and that and sulfuric acid which fell drop by
it emits nitrous wepors, which drop onto the battery. Lastly, Marie
are both unpleasant andpavy replaced the acidulated water
harmful, so that it must be keptwith pure water and the nitric acid
in a suitable and well-ventilated yith a mercury sulfate paste, which

location. absorbed ¥ydrogen by rkeasing
Bunsen battery was mercury.

subjected to a number of

modifications, that will be Dry batteries— The so-called
described briefly hereafter.In  dry batteries should more appro-
1842, Archerau echanged the priately be called adamp batteies,
positions of zinc and graphite; since liquid is replaced by any solid
in 1847, another Frenoln, support that is kept damp; in a
Callay replaced the graphite certain sense, Volta’s battery was
with a thin sheet of lead, thealso a damp battery. A so-called dry
nitric acid in the porous pattery was presented to tfRoyal
container with a solution of Societyin London in 1809 by a
potassium nitrate and theSwiss physicist, Delue. It was a
internal liquid with a mixture of column battery consisting of 300
sulfuric acid and concentratedzinc discs placed on top of an equal
nitric acid. With this last number of paper discs, gilded on
contrvance he managed toone side and dampened with
create a Hhgery with more gacidulated water on the other; the
constant current. In 1865, column of discs was enclosed in a
Maike replaced zinc with StEE|,g|ass tube. The following vyear,
in water acidulated withitric 1810, Giovanni Zamboni, a physics
acid. At the end of the century, professor from Verona, Italy, began
Niandet immersed the zinc in aconstructing a dry battery, which he
solution of sodium chloride and finished in 1812. This battery
filled the porous vessel with consisted of sheets of tin foil coated
chips of graphite and calciumwith a thin layer of finely ground
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black oxide of maganese, and graphite in a porous ssel; a
mixed with milk and gum. graphite electrode; and a saturated
Several thousand tin foil discssolution of ammonium chloride as
were then put together and comelectrolyte; according to the follow-
pressed in order to obtain aing scheme:

certain number of three

millimeter thick sheets; these copper | retort graphite | mixture of
sheets were alteated with an graphite and black oxide of
equal number of metal sheets in manganesé saturated solution of
which holes had been punched,ammonium chloride | amadgnated
traversed by silk threads. The zinc | copper

whole was enclosed in a glass

tube and dampened with The average emf was 1.5 volts,
acidulated water. In this battery,like the majority of modern-day dry
the electrootive force reglted Dbatteries, however, by using
from chemcal reactions different depolarizing mixtures, it
between the tin being oxidizedwas capable of reaching 1.8 volts.
and the black oxide of The Leclanché battery gained an
manganese being reduced. Thémmediate commercial success and
paper merely acted as a dampwvas particularly used, throughout
conducor. This battery was of the last century and in the first
limited duation because it decades of this, for local battery
stopped functioimg as soon as telephones and household electric
the tin had been completelybells. The Leclanché tary, how-
corroded. ever, was only suited to interna@nt
use as well as at a moderate current
intensity, lecause black oxide of
manganese could easily be polarized
And its concentration der load was
highly variable. It was also sdtige

go high room temperature.

Leclanché battery— The
Leclanché battery - also using
black oxide of manganese as
depolarizer - was derived from
the Zamboni battery, which
should therefore be regarded a

the forgunner of modern dry  Accymulators or storage kiar-
batteries, as those used N, |\ 1859 the FErenchman

flashlights, radi s
ashiignts, radios, cameras anC qt0n  Planté invented what is
other portable elewmnic

. , known as thestorage(or reversibl
equipment. The Leclanché ge( 9

batt developed by thePdtery later called the electric
attery was deve'oped by M€accumulator based on shiric acid
French chemist Georges

i and lead. This battery only became
Leclanche' many years afterof practical use in 1881 when grated
5;2?;2& I.ier'\ a?ug?aif&f/’e 222|Iead plate_s were introduced. _

o ; Other important development in
containing:  an . e'&mde. N patteries have taken place during the
amalgamated zinc, acting

o : aspresentcentury.
anode; a depolarizing mixture

of black oxide of maranese
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The Ruben-Mallory battery deposited to approxiately 1 lira per
used a solid depolarizer kilogram¥.
consisting of mercury oxide and  After Michael Faraday sug-
was theefore also called gested, in 1831, that electricergy
mercury battery It was could be obtained from a cductor
developed during World War Il moving crosswise to the lines of
and became commerciallyforce of a magnetic field, many
available around 1957. attempts were made toeate an
electric generator based on that
The zinc-air battery principle. In 1832, Hippolyte Pixii
developed by the British had already built a small achine
companyEnergy Conversiofin  using natural magnets and a switch
1968, weighed only oneto obtain direct current. Charles
kilogram and could provide a Wheatstone, in 1845, eplaced
constant voltage of 12 volts for Pixii's natural magnets with elec-
12 hours. It was widely used intromagnets fed by a tiary. Ap-
telecommunications equipment. parently, in 1850, Charles Christofle
in Paris also built a udimentary
The aluminum-air battery electromagnetic nchine for use in
developed in 1987 byAlcan electroplating in his famous
International Ltd. of Montreal factories, but results were not
(Canada) with a Canadiansatisfactory. In the same year, F.
government suidy, had a Nollet built another eldoomagnetic
capacity of 1.68 kWh and could machine that was used to operate an
pull an electric golf buggy for electric ligithouse. In 1855, Sgren
eight hours running. Hjorth, a Dane, patented another
electomagnetic generator. Again,
Dynamo —t is not inappro- Chales Wheaitone, in 1857,
priate to recall how important introduced the idea of self-
the introduction of the dynamo excitation, which some faibute to
was as a replacement forWerner von Siemens. This latter,
electric  batteries in  the however, was the first to build a
electroplating industry. At the self-excited dynamo in 1866.
end of the nineteenth century,Similar discweries in the field of
the replacement of batteries byself-excitation were made by H.
dynamo reduced the cost ofWilde, Warley and M. G. Farmer.
electrplating by at least four It is a known fact (although one
times (for instance, galvanic not mentioned in some publigans)
silver-plating dropped from 4 that in 1860 Prof. Antonio Pacinotti,
lire per kilogram of silver from Pisa, built his famous ring
from which he created the first

9This corresponds, in 1990, to a drop from
18,400 lire to 4,600 lire per kg or from
$15.30 to $3.83 per kg.
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direct current induction motor Ancient gold- and silver-plating

that was also the core of thetechniques

electric dynamo. He published a The art of covering an object
description of his discovery in with a coat of gold has been known
the renowned Physics’ and practiced since very ancient
magazineNuovo Cimentmn 13 times. The ancient Egfian
May 1865 (some years after hisalchemists well knew the ffect
discovery) and in the same yeaproduced by the immersion of a
also dscussed it with the head metal in a saline solution ohather
of Usines Frémonin Paris, the metal and interpreted it asteans-
Belgian Znobe Théophile mutationof one metal into another.
Gramme. Gramme took out aThe recipes for this were keptcset
patent for a dynamo usingby priests in the Egyian temples
Pacinotti's ring in 1869 and and later divulged in the second
began to produce it industrially century AD by the Academy of
in 1871. Pacinotti published hisAlexandria. Similar knowledge was
protest in the Reports of the possessed by the Chinese at around
French Academy of Scienceghe same period as the Egyptian
(Vol. LXXII), which, however, priests.

did not achieve any other Historians narrate that the bronze
practical result, such as thestatues of ancient Egypt were
cancelation of Gramme’s covered with thin sheets of precious
patent. On this subject, ametals. The roof of the temple of
modern American encjopedia Jerusalem was also cered in gold
[Microsoft Bookshelf 1994, on at the peak of the Heew

CD-ROM — The Peple’s Ccivilization. The Romans, in turn,
Chronology] reads: “Energy, used to cover furniture in the houses
1872 - Belgian electrician of wealthy citizens and the walls of

Zénobe Thephile Gramme, 46, their temples with thin sheets of
perfects the world’s first gold obtained by hamering,
industrial dynamo, employing a known asbracteae quaestoriaein
ring winding of the same typeorder to make thederacteaeadhere
invented  indepafently by perfectly, the Rmans used a
ltalian  physicist ~ Antonio mordant (adbsive) called
Padnotti in 1860.” leucophoron and the whole was
Lastly, it should be redald coated with egg white.

that in 1879 the American Silver-plating, on the other hand,
Thomas Alva Edison, built a was almost entirely tmown in
high voltage dpamo to power a ancient times, solid sier items
group of direct current being preferred, as the metal was
incandescent lamps and in 188Zxtracted in huge qutities from the
he built the first direct auent mines of Laurion and Asia Minor.
electric power station, using aSilver-plating was imported by the
dynamo, in Pearl Street, Moors when they invaded Spain and
Manhatan. Sicily (eighth-ninth centuries) and
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from there spread throughoutOrigin and development of

Europe. electrodeposition techniques
During the middle ages Electrodeposition techniques are
(tenth-eleventh centuries) based on the phenomenon of elec-

gilding with gold leaf was trolytic decomposition (oelectrol-
replaced by amgam gilding Ysi9 of metal salts when an electric
which, although siple and current passes through them. It was
economical, was a highly apparent from the very first trials,
dangeous process because ofconducted by Count Volta himself,
the toxic elements employed.that an eletric current was the most
Mercury, which has the powerful method of chemical
property of dissolwg all noble decompogion known. Volta was
metals, was used to produce théhe first to remark in 1800 that the
so-called amalgam; this wasmetal salt contained in the batteries
painted onto objects which weredecanposed into its constituent
then fired. The meury would elements as the current passed
volatilize and the gold remain through and, more espally, that
attached to the metal. Thisthe constitent metal deposited on
system of amalgam gilding - the negtive eletrode. At almost the
which was employed until after sSame time as Volta, W. Nicholson
the midlle of the nineteenth also atempted, but without success,
century when it was replaced by to decompose certain metal salts by
gdvanic gilding, i.e. electrolysis in order to obtain a de-
electroplating - was extremely posit of a thin layer of the compo-
expensive. To give an example,nent metal on certain objects.
in 1850 when the dside of the As we shall see, as soon as this
dome of the Church d8t. Isaac phenomenon was understood and
in St. Petersburg, Russia, wasontrolled, the expensive gilding,
gilded, the cost totaled silvering and other platingbtained
4,400,000 francs (equivalent toby firing were completely replaced
about 46 billion lire or 38 by electroplating, which produces
million dollars in 1990), without coatings that are x@emely thin,
constering the cost of very even and hard-wearing and,
pensioning off about two Moreover, lessxpensive. The other
hundred workmen, permanentlysector to be€fit enormously from
injured by intoxi@tion from the electroaposition techniques was the
mercury V@ors. It is printing industry. In the past,
understandable that theengraving had been a highly
discovery of electroplating was specialized and time consuming job;
immediately  greeted  with it was done on sheets of qmy or
enthusasm. steel or on wood and only a limited
number of copies could be run
because the original was $ett to
gradual and irreversible de-
terioration. With the more adnced
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electroplating techniques, on thepreciptate gold oxide, that will
other hand, it was possible toinstantly dissolve in part to form
reproduce millions of copies of ammomated gold. This mixture is
the original by peparing a cdlected in a glass container. The
plaster, wax or pure lead moldobjects to be gilded are firmly
from which anelectrotype or attached to a steel or siér wire
plate could be obtained rapidly that is connected to the negative
and by less smialized pole of a voltaic pile. The silver
workmen. It is worth, therefore, object to be gold-plated must be
describing in some detail theimmersed in the liquid containg
origins and devepment of ammoniated gold. The galvanic
these two important branches ofcurrent is closed with a large strip
electrodeposition techniques. of dampened carbon which passes
from the ammoniated gold to the
Galvanic gold and silver plating  positive pole of the pile. Within a
The first person to undertakefew hours the silver is entirely
thorough and serious research igoated with gold by deanic adion.
this field was the physicist Luigi The gilding can later be coted by
Valentino Brugnatelli (see a ordinary means.”
short biography below, under This passage is of considéle
“Profiles”), a student of Count historical interest for it provides in-
Volta (and later his friend and controvertible proof that ®entino
colleague as professor at PaviaBrugnatelli was the first to obtain
University). In 1802, he gold-plating by means of electric
described a method which hecurrent. The quality of the gold-
had successfully used to obtairplating, however, was not yet
a deposit of gold on the commercially acceptable: the gold
conductors of a voltaic battery,was deposited in the form of a
as reported in theAnnali blackish-gray powder, with no
Chimici di Pavia of 1801-02. shine. For this reason, Brugnatelli
The description of his processabandoned his experiments.
was also published in Vol. I of ~ Many years later, his experi-
the Journal de Plgsique et de ments were taken up again by the
Chimie of Mons (Bégium), in  Swiss physicist Auguste Arthur De
1802, as follows (from: La Rive (see a short biography
Savorgnan di Brazza, op. ci:) below, under “Profiles”). In 1825 he
“Take one pat of saturated attempted to gild objects by de-
gold dissolved in turpentine, composing gold chloride, but the
add six parts liquid ammonia; results were not good. After Diall
the lution will separate and pile was invented (1836) he noticed
that the copper plate (cathode) of
this battery was coated with a layer
'%Some encyclopedias S¢ienziati e  of copper, in a pure metal state, and
gﬁ)‘l")O'og'_tDat'Le origini a'J 1875lsefe that the coating was so perfect that
J duote e same ~ouinal ToMafter a while it could be detached its

Brussels instead ofMons and the year )
1803, irstead of 1802. suface beang an exact copy of all
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the marks on the plate where it Jacobi, who at the time was
had been dwsited. Also John professor of Physics at the Uni-
Daniell had made the sameversity of Dorpat (now Tartu, in
obseavation on his battery. De Estonia), began from the same ob-
La Rive continued his gilding servation made by Daniell and De
experiments for several yearsLa Rive concerning the deposit of
but his results, in 1840, werecopper on the copper negative pole -
only marginally sasfactory. or cathode - of Daniell's pile.
The first layer of gold he However, he also noted that al-
obtained was very bright andthough part of the deposit was
adhered well but subsequentcomposed of separate crystalline
layers quickly turned powdery particles, beneath them were per-
and uneven, just like fectly even coats of copper and it
Brugnatelli's. De La Rive's was these that matched the copper
appardus (see illusttion) electrode exactly, reproducing even
consisted of a cylindrical the smallest scratch or bump. After a
container of porous material series of experiments he abmded
which held the gold chtade; that the phenomenon was not due to
this coitainer was placed in athe particular kind of the metal
larger vessel filled with (copper) but was a general principle,
acidulated water where a sheetpplicable to all metalsHe also
of zinc was immersed, managed to repduce on the copper
connected by a copper wire toelectrodes of the baties, indented
the object immersed in the goldor in relief, any sort of pattern

chloride. engraved on the elzode. More
This apparatus was specifically, using weak but very
composed of a two-liquid constant batteries, he managed to
battery of the fdbwing type: obtain an imprint in relief of a plate
engraved by burin.
copper-object | gold chloride This convinced him that he was
acidulated water | zinc plate | on the verge of an important dis-
copper covery and on 21 October 1838 (9

October in the Russian calendar) he
closed in a short circuit by thereported the results of hisxeri-
copper wire. ments, supported by several sden

Other scientists, such asobjects made by him, to the
Perret, Smée, Elsner andAcademy of Sciences of St. Pe-
Beedger aempted to perfect De tersburg. Jacobi's commuiaton,
La Rive's method, but there waswhich was read out by his setagy,
not much improvement on hisRuss, was greeted with ciderable
results until they were joined by enthusiasm and earned him the
a German seintist, naturalized encouragement of Czar Nicholas |
Russian, Moritz Hermann vonwho later acquired the Russian
Jacobi (see a short biographypatent for 25,000ubles. The Duke
below, under “Rufiles”). of Leuchtenberg was commissioned
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by the Czar to set up State bath and the amount of ligd, but
Institute of Gabanoplastics this took up a lot of space and was
employing over 250 workers. A very expensive.
number of Russian churches It was in 1839 that he made his
still display work carried out in next major discovery, which made
that factory, such as the twelvethe process industrially viable: the
gilded bronze statues thatsoluble anodeHe had observed that
decorate the inside of the domavhen an object is attached to the
of the Church ofSaint Iranin cathode of the galvanic bath and the
St. Pé¢ersburg. The Russian anode consists of a sheet of the same
government spent enormousmetal as that agained in the salt
sums of money on the Institute,dissolved in the bath, the sheet
of which it was justly proud. dissolves slowly in the bath and the
However, when the Duke of amount of disolved metal is
Leuchtenberg died, the Institutepractically equal to the amount
was sold to private industry. progressively adhering to thejebt.
After Jacobi obtained the The discovery of thesoluble anode
financial support of the Czar, hewas of major gjnificance; it not
contirued his research andonly allowed the electric battery to
immediately sought to put hisbe separated from the apparatus
discovery into operation on anwhere the dposit occurred, but it
industrial scale. He thusbecame pssible to use any source
introduced into the poess one of electrcity whatever, since it no
of the three fundamental inno-longer had to contain a salt of the
vations that earned him the titlemetal to be deposited.
of father of electrodeposition A last problem remained, but
tecmiques quickly solved by Jacobi. In his
He had observed that theearly experiments he had used only
method used until then, whichobjects or molds in copper, which
consisted in depositing thewas very expensive. He disared
copper inside the actual cell,later that the molds could be made
made it very difficult to perfect of any material, even an irlating
the process and, above all, didnaterial such as plaster or wax,
not allow large size objects toprovided it was coated with a thin
be copper plated. He found thatayer of caxductive material. More
decomposition improved when particularly, he found that because
the battery was seped from of its conductive propées, graphite
the galvanic bath (of copperwas the most suitable material to
sulfate) and connected to theuse. His idea of using molds of other
cahode and anode of the gal-materials and of coating them with a
vanic bath by two conductors. conductive layer (conductive paints)
Unfortunately, in these was taken up and perfected by
conditions the bath was veryBerguillon in France and Murray in
quickly depleted. To overcome England. Incidentally, it should be
this problem he tried to increasepointed out that et#rodeposition
considerably both the size of thetecmiques would not have become
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so important had it always beenone only shortly after that of the
neessary to rely on metal Elkington brothers. This close
supports to obtain electroplatingtiming gave rise to lively disputes
because of the technicalbetween the two parties, both acting
problems involved in building in good faith, since their diseeries
them and their high cost. Thus,had seemingly been made without
it can be said that Moritz the one knowing about the other. On
Hermann von Jacobi well 9 August 1841, Count De Ruolz
deserved the title offather of read a description of his invention to
electrodeposiion tediniques the Academy of Sences in Paris
Between 1839 and 1840,and on 24 Nowmber the famous
Spencer, as well as the brothershemist Jean Baiste André Dmas
Henry and George Elkington called the Academy’s attention to
(cutlers, inspired by earlier the eperimental results of De
studies of John Wright), all Ruolz’s system, with particular
English, and a Frenchman,emphasis on its industrial applica-
Count Henri De Ruolz (see ations. Dumas’ address, in which
short biography #ow, under only a passing mention of the Elk-
“Profiles”) discovered that gal- ington brothers was made, was met
vanic gold- and silver-plating by a violent protest from the two
gave better results if, in place ofEnglish inventors and on 11
a chlaide, alkaline solutions of December their representative in
gold or silver cyanide in a Paris, one Truffart, wrote to the
solution of potassium cyanide French Academy demanding that
were used. The deposits thughe Elkingtons’ rights be safe-
obtained adhered pRctly to guarded.
the metal beneath and it was The dispute was an extremely
also pasible to achieve ectly difficult one to solve, for the
the desired thickness by leavingAcademy, which took the matter to
the object under the action ofheart, could not deny the true value
the electric current for a suitableof De Ruolz’'s research but had to
time. Fdlowing these recognize that the English inviens
discoveries, indstrial were indeed first. A compmaise
applications began, pscially was found that would recage the
those of galvanic silver plating, merits of both pdies. On the
which was the most widely proposal of the Guomission
demanded. Some regard theappointed to assign th&lontyou
date of Elkington’s patent, ob- Prize of 19,000 francs to any pan
tained on 29 September 1840who had introduced industrial
as the start of the galvanicimprovements in nhealthy artst,
gilding industry. the Academy ecreed on 6 June
The two patents obtained by
Count Henri De Ruolz were
dated 8 December 1840 and 18ln fact, the electroplating techniques

June 1841, respectively, the firstcompletely replaced the highly toxic sys
of mercury-based gilding.
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1842 that the prize should befinally purchased all the patents,
shared between Prof. Augustepaying a sum of 150,000 francs to
Arthur De La Rive, Count Henri Henri De Ruolz (pproximately one
De Ruolz and the Elkington and a half biion lire or 1.25 million
brothers, adducing the dollars at year 1990’s values) and
following maives (from 500,000 francs to the Elkington
Savorgnan di Brazza, op. cit.): brothers (just over 5 bhillion lire or

“The Academy awards a over 4 million dollars in 1990). The
prize of 3,000 francs to Mr. De paents expired and became public
La Rive, Professor of Physics atproperty in 1855, by which time
Geneva, as the first person toChristofle had already won most of
employ electrity in the gilding the market worldwide.
of metals, and e=cially of From what we have said above,
bronze, brass and cppr. it appears that the small elegta-

A prize of 6,000 francs is ting industry set up by Antonio
awarded to Messrs. Elkington Meucci in Havana in 1844, quickly
for the discovery of their followed the progresses made in
method of damp gilding and for France and England, and antiega
their discoeries of processes according to Williams Haynes (see
relating to gavanic gilding and bibl.), the first eletroplating
the application of silver on to industry in the United States, set up
metals. by Dr. Isaac Adams of Boston in

A prize of 6,000 francs is 1869.
awarded to Mr. De Ruolz for
the discovery and industrial
application of several of his Electrotyping
own methods for gilding metals, It is difficult to separate the
silver plating them and coating history of electrotyping from that of
them with plahum and, lastly, electroplating. The early obser-
for obtaining economic vations, made in 1836 by De La
precipitation of metals onto one Rive and Daniell and in 1837 by
another by means of a battery.” Jacobi, concerning the reprodion

De Ruolz's patents were of scratches and bumps on copper
purchased in 1841 by thedeposits formed on the cathode of
French imlustrialist Charles certain types of battery are at the
Christofle  (see a  short origin of electrotyping.
biography below, under At almost the saen time as Ja-
“Profiles”), who later set up the cobi, in 1837, an Englishman from
world’s largest factory for Liverpool, Spencéf, discovered
electrglating. that if he used a battery consisting

Moreover, on 13 May 1842, of a sheet of zinc and one of qap,
Charles Christofle signed a con-the first immersed in a copper
tract with the Elkington sulfate solution, the second in a
brothers, under which the

parties granted reciprocal USe Ofizrhe author was unable to trace his first
their patents. In 1845, Christofle name.
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sodium chloride solution copy was printed directly using the
(common salt), on top of the engraved wood or zinc plate, these
copper electrode a layer ofwere rapidly worn down by the
copper was deposited with thepressure of the printing press and
same appeance and properties roller. Theefore, the artist had to
as copper bbtained by fusion. engrave seeral plates, wasting
Spencer then coated the coppemuch time.
electrode with paint and en- The electrotyping process most
graved letters on it with a metalfrequently used in the second half of
point so as to reveal thelastcentury was the following (from
underlying metal in the sameSavorgnan di Brazza, op. cit.):
way as for etcimgs. By passing “Take some gutta-percha or the
the current through  he mixture which practical eriments
ascertained that the metal wasndicate should be made up
deposited in the hollows according to the following fonula:
engraved in the paint, thus2 parts pure wax, 10 parts
forming a design in relief. granzuol@3, 2 parts stearin, 3 parts
Towards the end of 1838, graphite; use it to form laminated
Spencer decided to apply hisplates and cut one to the required
discoveries to the reproductionsize, then heat it and press it onto
of drawings and was thus thethe engraving or ypographic form
first to develop an electrotype.to be reproduced, thus obtaining a
He used it to obtain large runsperfect template of the original. This
with the nomal printing press template is coated with graphite and
in use at the time. It is believedplaced in the [galvanic] bath. When
that he coducted his the copper film is taken out of the
experiments separately frombath it must be reinforced by a
Jacobi, whose results werecoating of tin on the underside. This
probably unknown to Spencer.coaing corsists of an alloy of equal
Some even attribute theparts of tin and pure lead, made up
discovery of galvanoplastics toas folows. To prepag the cgper
him. This is not historically for tinning so as to ensure perfect
accurate, however, principally adherence, first hydrochtic acid is
because Spencer gdighhed his decomposed with zinc and the re-
invention several months aftersultant acid essence is used to wet
Jacobi's first coomunication, the grainy surface of the copper
dated 21 October 1838;plate over which a tin leaf or tin
moreover, Jacobi's  work powder is then placed. The whole is
embraced all aspects ofthen exposed to heat so that when
electroaposition techniques.  the tin dissolves it will duere to the
With  the advent of copper; hevever, the heat must not
electrotying it became possible
to obtain almost limitless runs
while keeing the artist's 13The author was not able to find a de-

original work ntact. When the scription of this substance, nor to give its
translation in English.
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be too high or the decomposedused for one object. Metal was
hydrogen will form stannous rarely used to make molds: almost
oxide on the copper plate,dways a plastic substance was
which  will jeopardize the preferred (hence  the term
cohesion of the metal alloy to begalvaroplasticy, such as plaster,
poured on top afterwards. Thesealing wax, gutta-percha or a
copper sheet, which is unlikelymixture of waxes, which was
to be more than 3/10 of atransformed into a caluctor by
millimeter thick, could not means of a layer of plumbago
withstand a long series of im-(graphite). Metal molds were used
pressions. It must be reinforcedalmost e&clusively for very small
and raised to the equired objects, such as medals and coins,
consigency; to do so the requiing the reprodumn of fine
electrotype is placed in a framedetails. The plastic materials
and a lead alloy containing 6% employed for the molds had to be
antimony and 6% tin is poured low-melting and highly plastic, as
over it; the whole is put through well as easily detaetble. When bas-
the press to remove the exceseeliefs had to be reproduced, the best
alloy and ensure that the platematerials were plaster and clay.
is perfectly flat since it may Below is a decription of the process
have been altered by the heat. Aollowed to obtain a mold of the
plate of this kind can be used tokind mertioned (from @vorgnan di
obtain runs of over 300,000 Brazza, op. cit.):

copies.” “The original to be reproduced
is coated with a thin layer of finest
Galvanoplastics talcum powder and, in the case of a

Before explaining how the medal, placed in a circle of card-
process  of  electroplating board forming a border around it
employed in the second half ofand giving the imprsion of being
last century works in practice, aplaced inside a box. After this, a
brief descripion will be given plaster mixture of the right consis-
of the methods used to preparaency is smeared on the original and
molds for gabanoplastics, that carefully pushed into all the holes
is the technique whereby anand corners. The plaster is then left
original  object can  be to dry and thicken in a current of air
reproduced in any number ofor in a moderate oven. When the
copies desired using a mold ancplaster is dry the two parts are
a galvanic process. This methodseparated and the mold is ready.
is very similar to electrotyping However, since plaster allows
described above sincen both water through, the mold is water-
cases there must be a suppofproofed by immersing it in a bath of
(mold) on which the galvanic liquid stearin at a temperature of
deposit can form. In 100 °C; a large number of air bub-
galvanoplastics, however, thebles are produced as the stearin fills
mold is very often disposable,the pores. After slking thoroughly
in the sense that each mold is



406

Antonio Meuc

to eliminate the excess stearinsurface of the object and lastly
the mold is left to cool. covered with a heavy cast iron
In all cases in which a mold plate, which can run inside the
can be obtained by pressureguide. The press is operated, itak
alone, gutta-percha is used. Atcare to slowly increase the pressure
normal  temperatures thisas the gutta-percha graclly
material is fairly hard and covers the object. In this way an
resistant but it becomes plasticimpression can be taken of even the
after immersion for a while in smallest details.”
warm water. In this state it will Once the molds have been pre-
give a faithful indented pared in this way and coated with
reprodudion of een the faintest the layer of graphite to make the
marks. Preparing gutta-percha surface conductive, electrodeposi-
molds is a very delicate procesgtion can begin using methods simi-
because it is hard to avoid lar to electroplating.
leaving tears in the original.
Nowadays [ca. 1900, Editor's Electroplating
note], a compound of pure wax, In the majority of applications,
granzuolo, stearin and parfafi, the electrolytic bath was contained
in varying proportions depend- in a solid wooden tank, for stance
ing on the surrounding seasoned larch, with a (double)
temperaure, is preferred, lining of lead or stoaware tiles. The
esyecially in electrotyping. tank was filled up to just over 3/4
When handling a full so that once the objects are
particularly large object, simple immersed the water surface rises to
manual presure is insufficient approximately 5 cm from the top of
to obtain the impression or castthe tank. Two coper rods are
and a press ograted by a large placed at a certain dance
screw or by hgraulic power (specified below) across the tank.
must be used. A metal guideThe object (or graphitized mold) to
with square cross-sdon is be plated is hung by a metallic hook
installed on the platform of the from one of these rods: this will be
press to keep thebject per- the cathodeof the electrolytic bath
fectly horizontal; the object is and it will be comected to the
lightly greased and placed in negative pole of the externalttery.
the frame of the guide so as toFrom the other copper rod hangs the
form a sort of box, the bottom ofpure metal anodesluble anodg
which is the object itself and thefrom which particles will detach
sides are the frame. A thickunder the déct of the electrical
sheet of gutta-percha, wax orcurrent and replace, in the bath, the
other plastic mateal is then cut particles deposited on the object (or
to the exact size of the sides ofmold) to be plated (see illustration
the frame. This sheet is heatedeow). The solible anode will be
until it softens to the atired connected to the positive pole of the
consistency, then applied to the
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external b#tery!4. The distance electroplating with strong metals,
between the plate acting assuch as nickel, steel, cobalt, and so
soluble anodeand the sides of on.
the tank must be about 5 cm, The most usual form of elec-
while the disance from the trodeposition is copper plating,
object to be plated should bewhich often precedes gold onsr
about 10 cm if the object is plating. It is important torsure that
smooth or 20 cm if it is not. the copper deposit is of a con-
Lastly, the objects to be platedsiderable thickness - pantiarly on
must remainrmmersed approxi- molds for galvanoplastics - if the
mately 10 cm How the surface final object is to be sufiently
of the bath but placed about 10solid. In the early years of elec-
cm above the bottom of thetrodeposition it was possible to de-
tank. posit about three quarters of a mil-
The electric generator islimeter of copper every twenty four
placed outside the electrolytichours. Later on, deposits of one
bath; this was a battery or, latermillimeter per hour could be ob-
a dynamo or a rechargeablgained. To achieve this result, the
accumulator in tadem with the concentration of the eleclytic bath
dynamo. To oprate the bath a had to be kept at 20° B¢ the
fairly low voltage is generally temperature between 17 °C and 25
sufficient (usually 5-6 volts) °C, the solution aastantly satuated
and a strong current, whichwith copper sifate (and stirred),
depends on a number of factorsand the electrical current very
notably the size of the object toconstant.
be plated. For this reason it is
not the current but the currentPreliminary operations
density, in ampere per square We will now describe the main
decimeter (A/d¥), that is stages of the process as followed in
usually given. If agitators are the mid-nineteenth century (see the
applied to the bath (either byblock diagram on p. 404), most of
mechanical means or bywhich are still valid, in pringle,
compressed air), higher voltagetoday. Before a metal object could
(and current) is required; thisbe plated it had to be thmrghly
gives a greater yield in less timecleaned in order that an even deposit
but gerrally at the expnse of of the desired metal could be
the quality of the deposit, which obtained on it. If imputies
may tend to flake. Higher remained attached to the fage -
voltage is also needed forand very often these weresinating
particles such as grease - the coating

14The illustration (reproduced from
Reuleaux, see bibl.) shows an
incorrect connection, in that the
positive pole (central electrode of the1>°Bé = degree of the Baumé scale An

battery) appears to be connected to thancient unit of measurement indicey the

cathode of the bath (the object beingconcentration of a substance in ateva
plated), instead of the sdile anode. solution.
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would be patchy. The cleaningl %. slution of mercury dioxide
operation proceeded as follows: and sufuric acid.

The first step was to very In the case of large objects,
thoroughly eliminate from the which could be mechanically
objects any grease which maycleaned, thegrazing phase was re-
have been deposited duringplaced by energetic rubbing with
production or handling. To do powdered pumice stone by a wild-
so the object was immersed in éoar-hair brush. In industrial pro-
solution of potash, followed by cesses, the brush was fixed to a lathe
a rinse (R) in lukearm water operated by pedal or by a steam
and drying. This was followed engine.
by chemical purging a two-
stage operation involving, first, Copper plating
a fairly lengthy immersion of Objects were usually copper
the objects in a weak acidplated before being gold plated be-
solution and then a very brief cause gold will deposit in &emely
immersion in  baths  of thin but very resistant l&ys on top
concentrated acids gfazing). of a copper layer. An object that has
The purpose of these twobeen copper plated and then coated
operations was to remove thewith a gold layer only one ten-
layer of oxide that is always de-thousandth of a nmlimeter thick will
posited, to varying degrees, ongive excellent reults as regards both
the surface of the objects to becolor and wear. Moreover, copper
treated. The concentrated acidcan be very easily deposited by
solution was composed asgalvanic process on top of almost all
follows: metals.

In galvanic copper plating the
Sulfuric acid at 66° B&.20 parts bath most frequently used was the
Nitric acid at 66° Bé......15 parts following:

Sodium chloride................. | part
Water......ccooovveinereereens 1000 g
The objects were immersedCopper sulfate...................... 259
in this bath for two seconds Salic acidé............cccceceevrunene. 50¢g
only beause otherwise hey Ammonia........cccceevcivnenee. 50¢g

would have been eaten and

damaged by the acids. After The density of current required
removal they were thioughly was between 2 and 4 A/@mThe
rinsed in plentiful runing deposit, at minimum current, was
water. After drying, the pieces around 25um/h thick, that is about a
to be plated were given anéil quarter of a millimeter every ten
treatment to give them greathours.

brilliancy at the end of the

process: they were immersed in

a third acid bath composed of a
18probably, an acid obtained from silica
and alumina.
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This bath produced a goodchardeliers in the city of Paris, on
deposit of red  copper. which about a millimeter of copper
Incidentally, it should be was deposited, by a five-days im-
recalled that in the last century,mersion in the galvanic bath. The
galvanic copper plating had asame method was also used to
large number of very imptant copper plate the large #fias in
applications. Savorgnan diPlace de la Concordein Paris,
Brazza (op. cit.) refers that inwhich had to be left in the galvanic
the second half of the pastbath for two months.
century, in the United States, The method employed to [oer
approximately 162 km of steelplate objects made of instileg
wire were copper plated eachmaterial, such as wood, pgtar, etc.,
day for use in tegraph lines, involved first transfaming them
employing around 2500 into conductors so that the copper
kilograms of copper. could be deposited. They were

Mention shouldbe made of therefore immersed in iodized
a major problem that arose incollodion and sulegjuently in a bath
the copper plating of iron or of silver nitrate. After this, they
cast-iron objects (such aswere exposed to light for a given
statuettes). It ften happened time and then immersed in a bath of
that as soon as the qmr iron probsulfate [ferrous sulfate,
plating flaked, even in a very Editor's note]. The silver, which
small area, the combination ofwas thus transformed into metallic
the copper layer and thesilver, made the surface of the object
uncovered iron created a voltaic conductive and thus ready teceive
cell, which in turn oxidized the the copper deposit.
iron and caused it to gradually
rust.  Various ways of Gold plating
overcoming this problem were  Although nowadays galvanic
proposed. The Frenchman,gold plating has fewer practical uses
Oudry, thought of coating iron than silver, nickel or copper plating,
objects with very hard-wearing it occupies an important place in the
and wateproof ilating paint, history of electrodeosition
which he left to dry thoroughly techniques since it was the first to
before coating with red lead be extensively used.

(acting as a condtice layer) Gold plating could be obtained

and then depositing on this theby a hot or cold process. Hot gold
layer of galvanic copper. plating produced a much quicker
Obviously, this process wasdeposit and a much richer color. For
much lengthier and morethis reason it almost entirely

expensive and there weresuperseded the cold process, which
difficulties in obtaining an even was the only one used in early
deposit, particularly if a good times. The best temperature for the
part of the object was in lief. hot process was 76 °C. The bath was
Nevertheless, Oudry’'s methodusually composed of gold cyanide
was used to copper plate thedissolved in anxxess of potassium
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cyanide. Below is a deription (degreasing, grazing, etc.), it is
of the process, as given byhung in the bath by cper hooks
Savorgnan di Brazza (op. cit.): from a rod connected to the negative

“Fifty grams of pure gold pole of the battery.
are dissolved in aqua regia  The baths that produce the gal-
(consisting of two parts vanic deposits are rapidlyegleted
hydrochloric acid and one part during the operations since they
nitric acid), placing the flask must provide the gold to be de-
over a spirit lamp to speed upposited. To continually rephésh
its dissolution. When this isthem, Jacobi's discovery of the
conpleted, the liquid is poured soluble anode is exploited. To this
into a china cupel and end, a sheet of pure goldrewected
evaporated until a very denseto the positive pole of the battery is
deposit is btained. Four liters placed in the bath. The cyanogen
of water and 1 kilogram of very released by decomptisn of the
pure potassium cyanide aregold cyanide collects on this pole;
then added to obtain athe cyanogen attacks the gold, pro-
concentrated solution which isducing gold cyanide in equal
preserved in closed containersamounts to that which has been de-
and is sufficient for 50 liters of composed. Practical trials have al-
bath. Rosseleur advises addindowed to establish the best size for
500 grams of amonia. the soluble anode in each case.

For rapid gold plating of As explained above, gold piag
steel objects, without prior and silver plating can be done in
copper plaing, the following either hot or cold baths, with or

bath can be used: without bubbling current, as men-
tioned in Elkington's patent. It is
Water.....occooonvveeineninns 1000g only a matter of convenience
Sodium phosphate.............. 50 g whether hot or cold baths are used;
Sodium bisulfate.................. 159 to gold plate large objects, cold
Potassium cyanide................ 2 g baths are preferred, while hot baths
Gold (transformed into are advisable for other lpects. In
chloride).....ccoeveerereriecerieee, 1 g general, hot baths work faster and

demand lower voltage; moreover,
We now come to the actualthey require much less metallic gold
gold plating. After the object content to produce an even,
has been subjected to a series afidherent and richly dored deosit.
preliminary operations
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When operating with a cold percent gold. Thefere, the pieces
sdution the current must be of voltaic gold-work must be given
stronger. A cheap, cold baththe same, well-known color as
that gives excé@nt results is commercially available gold
that ceveloped by Pfanhanger. objects. Three fuher operations
The hot bath is ppmared in are needed to do this: buffing,
exactly the same way as thecoloring and bunishing.
cold bath; the simplest one is The proess that is carried out
that shown in the second table. with the buffer is the touchstone of

metallic deposits. In good ndi-

Finishing tions, metallic deposits can with-
We quote from Savorgnan distand rubbing with the buffer and
Brazza (op. cit.): acquire a beautiful glow; othaiise,

When the object is removedif they do not adhere preply to the
from the gold plating bath the underlying metal they flake easily
process is not yet finished. Whatand come off in pieces. The buffer -
is deposited is pure gold, but ascalled ‘grattapugia’ in Florence -
eweryone knows, the color of consists of a bunch of brass wires
pure gold, a slightly opaque attached to a wooden handle or a
yellow, is not the same as thatskein of brass wires folded in half
of objects normally on sale.and cut into the shape of a brush.
Coins and jewlry are made of Buffing is always done iite a
an alloy of cpper and 80 or 90 liquid substance, usually aecbc-

Pfanhanger cold bath
WVALET ...ttt sttt s b e e bt b st et e be e ae et e saeeae et ns 1 liter
Sodium calcium CarboNALE...........cvirireirrer s 109
99% POLASSIUM CYANIAL.....c.eeuireeeeereerieeeeree et see e seenees 79
Pure gold in the form of gold fulminate...........ccccvvvreirieneneceeeeeeeeee 29
Voltage (at 15 cm distance between anode and object to be gilded).... 2.85 volt
Voltage difference for each 5 cm of more or less distance,.ca............... 0.18 volt
(70 g ol=T o1 (=1 1T ] o ISR 2.5° Bé
RESISTANCE. ...ttt 4.4 ohm

Hot bath

WVLET ...ttt b et b et b e ae et sttt ns 1 liter
Pure gold in the form of gold fulminate.............cccccoeiiinnnnnnnnrreee lg
99% POtasSiUM CYANIAE........ceiirrieiririeerr e es 59
Voltage (at 15 cm distance between anode and object to be gilded).... 1.3 volt
Voltage difference for each 5 cm of more or less distance, ca............... 0.20 volt
CUITENE FOUITEM. ......voocveoeveeveeesese s sssesssessses s sesnseas 0.1 Aldr?
(70 g Tol=T o1 (=1 1T ] o ISP 2° Bé
RESISTANCE. ...ttt 2.8 ohm
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tion of licorice wood, a runny ‘Tubbing’ is often used in place
pulp, which softens the action ofof bagging and is a process which
the buffer on the gilded surface.jewelers have borrowed from con-
The liquid is placed in a tub fetti's producers. It mvolves dring
with a plank placed right across the objects in a tub hung from the
the midlle of the top. This plank ceiling by ropes, containing a
does not touch the liquid andsuitable quantity of sawdust, bran or
the workman rests on it to dipsand. The worker takes hold of the
the buffer and the object in thetub with both hands and shakes it
liquid at frequent itervals. evenly so that the objects inside are
This method is lengthy andrubbed energetically one against the
laborious and is not used for other??
smooth objects like cutlery or The gilded objects ar tinted
large goldsmith’s objects. For with a pulp called ‘ground gold,’
these latter, a lathe buffer is made up of 30 parts alum, 30 parts
used; this is a cirdar buffer potassium nitrate, 8 parts zinc sul-
with disc brushes that are fate, 1 part iron sulfate and 1 part
tummed at a speed of sea salt. This powder is brushed
approxmately 600 revolutions onto the gilded object, which is then
per minute by a foot pedal, inpassed in a wood coal fire until the
much the same way that the€fused and dried paste quires a
knife grinder turns his wheel. burnished color. The oven employed
Smaller objects which are for this opeation is a vertical
unsuited to polishing with the cylinder in which the coal burns
buffer are polished by ‘bagging’ between the walls and a awantric
or ‘tubbing.’ grate; the objects prepared with the
In ‘bagging’ the objects are above powder are placed in the
placed inside a long thin sackcenter of this oven.
which is shaken so that the The object is then removed from
objects rub against each otherthe oven and immersed while still
evenly. In addition to the hot in water containing 3% hy-
objects to be padhed, the sack drochloric acid. After this, the ob-
also holds a large quantity of ject is rinsed thoroughly in plenty of
box-wood or pine saslust, in clear water in which it is sgpended
the case of very small tiets, by means of a ladle or wire basket.
whereas for lightweight The object is finally dried in
knickknacks it contains bran or sawdust. At the end of this pess
fine sand. The sack is held atthe object acquires the same color
each end and spun round, firstas gold objects avhkdble in the
to the right and then to the left; shops, having lost some of its gold
occasionally, this operationsi under the corrosive aion of the
carried out by two people, eachsaline mixture.”
of which holds one end of the
sack, shaking it rhigmically.

17 A similar effect is obtained nowadays
with the sanding machines.
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deposits obtained are uneveand

Silver plating non-adherent. Roselem’s process is
We quote from Savgnan di undoubtedly the best. The bath is
Brazza (op. cit.): composed of:
“Galvanic silver plating,
which Elkington developed into Water...........ccccovrecinnennee 1 liter
an indugrial process in 1840, Potassium cyanide.............. 50¢g
was and still is used on anSilver cyanide..........cccucu...... 25¢

extremely wide scale. By
endowing objects in daily use The products must be aiistely
with a rich and beautiful pure, of course, and for this reason
appeaance, it has provided it is advisable to prepare the silver
industry with  a line of cyanide oneself. Bsolve 250 grams
production accessible  to of silver in 500 grams of nitric acid
everyone, creating at the samdan a china apel; heat the whole
time new sources of profit andgradually to boiling point and allow
new means of deveglment for to boil until the liquid is completely
this industry. evaporated. If the silver is pure, i. e.
Every day we see and usat contains none of the copper with
objects that have been subjectedvhich it is usually found, a white
to galvanic silver plating. At product will be found at the bottom
one time, cutlery, for example,of the cupel; this is thelskr nitrate.
was made of tin; now it is made The silver nitrate obtained is
with a variety of less wearing dissolved in fifteen times its weight
and less expensive metals. Thef distilled water to which a given
thin coating of silver makes it amount of hydrocyanic acid has
more attractive to the user andbeen added. A large quantity of
the consumerrgoys not only a white precipitate of silver cyanide
more artistic effect and larger will soon be formed in the coless
saving, but also a much greaterliquid, which is then filtered and
guarantee of hygiene since thehoroughly washed; once dry, the
pieces are now rustproof. silver cyanide is ready for use.
In many respects, therefore,Potassium cyanide and water are
silver plate cutlery has becomeadded to it in the proportions quoted
a mdgor industry. However, we above. The potassium aide
shall consider it from a purely dissolves, when combined with the
technical point of view and silver cyanide, giving a silver and
describe only the underlying potassium cyanide, , while the bath
scientific process. becomes absolutely clear. This bath
Basically, the processes in-now contains 25 grams of silver per
volved in voltaic silver plating liter which is the correct
are similar to those used in concentration; if it were greater, the
voltaic gold plating. deposit would occur faster but
Many different formulas are would be less even. The problem
used, several of which presentwith this system is that in order to
sgious problems because theprepare the  4$ver cyanide,
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hydrocyanic or presic acid is liquid that are lowest in silver
needed, which isxeemely dan- content tend to rise to the top. To
gerous and toxic. ovacome this prolem, large
Prof. Zinin hasgiven us the factories employ a nebanical
formula for a bath that also device to stir the bath cinuously.
gives satisfactory results and To have an idea of how impor-
consists of an aqueous solutiontant voltaic silver plating has be-
of silver cyanide and potassium come in our time, one needs only
iodide, the second in excessreflect upon the fact that an esti-
This bath is more expensivemated 150,000 kilograms of silver
than the previous one but it hasare deposited electrically each year
the merit of produag a thicker [in year 1900 Editor's noteln the
coat of silver in a very short factories of Europe and America.
time. The famous Christofle factory,
The objects to be silver which has given its name to a type
plated must first be degreasedof cutlery, produces every vyear
grazed and cleaned as already300,000 ordinary pieces of tery,
described for galvanic gold 550,000 coffee spoons, 100,000
plating. In this case, however, knife handles and 400,000 dessert
the operations are easier settings.
because the object to be treated After removal from the bath, the
is usually coated with a layer of silver plated objects are buffed, in
copper to which silver dheres the same way asescribed earlier
better. for gold plating. This process helps
For galvanic silver plating, the silver to adhere while also
wood vats lined with gutta- revealing any objects in which the
percha are employed. A coppersilver plating is defective. If that
rod runs around the mouth of should happen, the operation must
the vat and from it hang the be repeated from the beging,
silver sheets, or anodes. after removal of the silver deposited
The objects tobe silver on the dject. This is done by
plated are suspended from aimmersing the object in a bath of
second rod by means of hooks10% pure nitric acid solion; the
The rod carryng the anodes is silver comes off and pegitates in
connected to the positive pole othe form of msoluble silver nitrate.
the battery while the rod This is the process followed for
carrying the objects for plating silver plating of olects, which were
is connected to the native previously coper coated. The
pole. The two rods must notprocess is neffetive in removing
touch, otherwise the currentthe silver layer from iron, zinc and
would pass from one to thelead, in which case electricity must
other and not through the bath. be used. This is done by inverting
During the operation the the action to which the objects were
objects must be moved from toppreviously subjected, in other words
to bottom since the parts of theby inmersing them in a bath of
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potasium cyanide and began his studies, later continued at
connecting them to the positivethe Uniersities of Paris, Berlin and
pole of the battery.” Vienna.

In 1836 he was appointed pro-
Profiles fessor of Chemistry at the Poly-

Luig Valentino Brugnatdlli was technic of Kassel, and, in 1852, at
born in Pavia on 14 Februarythe Polytechnic of Heidelberg. He
1761 and died there on 24became principally famous for his
October 1818. He was anstudies on chemical decomjptisn
equally talented physian, produced by electricity. In one of his
physicist and chemist and forexperiments he lost an eye, due to
many years was Professor othe explosion of a still. He pected
Chemistry at the University of spectroscopic témiques, applying
Pavia. He wrote a number ofthem to celestial bodies and began
books, including (translation investigating photchemical
from ltalian): Elements of reactions with studies on the effect
Chemistry, with reference to theof light on reagents. He made a
most recent discoverigdavia, major contibution to the design of
1795-97, 2 vols.), Human scientific equipment for
Lithology, i.e. Chemical and laboratories, the best known being
Medical Researches (Pavia, the gas burner and the zinc-carbon
1819). He ppneered reeach on electric bé&ery which bear his name.
galvanic gold plating which was He died in Heidelberg on 16 August
published in 1802 in théournal 1889.
de Chimie et de BKique of
Belgium and in 1805 in the  Charles Christofle, one of the
Philosophical Magazineln the greatest industrial entrepreneurs of
Annali di Chimicahe also pub- the last century, as well as an
lished an interesting note on theexcellent chemist, was born in Paris
crystallization of benzoic acid in 1805. He completed his early
and another on Phosphorusstudies at the school of Sainte Barbe
Lastly, Valentino Brugnatelli and then entered one of the most
was largely responsible for famous goldsmiths in Paris, first as
promoting periodial scientific an apprentice and then as a worker.
literature in Italy. He founded He soon distinguished himself from
the Biblioteca Fisica d’Ewopa the rest of his co-workers for his
(1788), theAnnali di Chimica, amazing technical and commercial
the Giornale fisico-medico skills and became a favorite with the
(1792) and lastly the&Siornale owner, who etrusted him with the
di Fisica, Chimica e $tia most delicate work and most
Naturale(1808). important business, finally raising

him to a partnership and placing him

Robat Wilhdm von Bunsn,  in charge of the workshop, in 1831.
emnent physicist and chemist, The purchase of Count De
was born on 31 March 1811 inRyolz's and the Elkington broghs’
Géttingen, Germany, where hepatents for galvanic silver and gold
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plating enabled Charlestime took over the management of
Christofle to expand his factory the Bibliothéque Universelle de
into a giant. When he was firstGeneve which he kept until 1841.
hired, the number of workers Subsguently, he became director of
did not reach one hundred,the Archives de I'Electricit¢(1841-
whereas in 1845 they numbered6) and, together with the renowned
more than 1500. The companychemist, Prof. Jean-Charles Gsadis
which was named after himde Marignac, iector of the
“Christofle & C.” is still one of Archives des sciences physiques et
the most impdant in France at naturelles from 1846 to 1860.
the present time and its products Prof. De La Rive published a
are known a®n chrisbfles He number of works and madevegal
was a man of ostanding important scientific discovees. He
brilliance, the author of severalwas the first, as we have said, to
interesting monographs andintroduce, in 1828, the galvanic gold
books, the most important of plating of copper and silver, using
which are:Observations sur les alkaline baths. He was also one of
lois qui régissent le commercethe first to demonstrate that the
des marques de la bijouterie enproduction of electricity in a battery
France (Paris, 1847)Projet de was caused by a chemical
loi sur fabrique (Paris, 1847), phenomenon. He invented the sine
Histoire de la dorure et de compass and cded out extensive
I'argenture eletrochimique research onnduction currents, on
(Paris, 1851). He died, loadedearth’s mgnetism, on specific heat
with honors and vast wealth, atof gases and, finally, conceived a
Brunoy in the Seine et Marnevery ekgant theory on the origin of
region on 13 December 1863. aurora borealis.
He was a member of many sci-

Auguge Arthir De LaRive was  entific academies and societies, in-
born in Geneva on 9 Octobercluding the Académie des Sciences
1801. As a result of his greatof Paris and theRoyal Societyof
talent for scientific studies andLondon. He died in Geneva on 27
excepional brilliance, in 1823, November 1873.
at the age of only 22, he was
appointed prtessor of Physics Caout Hari De RudzMoutddl was
at the Acdemy of Geneva. In born in Paris on 5 March 1808. His
1830 he was forced to leave hisnusical talent led him to study at
native city for political reasons the city’'s Conservatory, where he
and take refuge in Paris, wherewas a pupil of the faous M° Anbn
he had many friends andReicha. He wrote three operas:
admirers. From there he movedAttendre et courir (Paris, 1830),
to London, where he lived for Lara (Naples, 1835),Vengeance
two years. In 1836 he returned(Paris, 1839).
to Geneva, where he started Having exhausted all his wealth
teaching again and at the samée was forced to look for a more
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remunerative employment thanphysics at Dorpat (etently Tartu,
that offered by the theater,Estonia) he made the three
which may certainly have given fundamental discoveries of
him glory but could not cover electroaposition.

his living expenses. He decided He was covered with honors by
to exploit the scientific Czar Nicholas | and commissioned
knowledge he had gquoired by to organize a regiment of electri-
attending, for mere pleare, the cians. At the same time he was
laboratories of the Umersity. made a member of St. Pedaurg’s
He found emplgment with a Academy of Science.

dyer, one Chappée, where he He investigated all aspects of
undertook to find a siem for electricity, including a solution to
galvanic gold and silver plating. the problem of applying electro-
After a lengthy series of experi-magnetism to machines and died
ments he finally succeeded andhe means of using electricity to
took out two patents, the firstexplode mines from a distance. He
dated 8 December 1840 and th@ublished a number of impant
second 18 June 1841. Count Descientific works, summaries of
Ruolz was also the first to which were published in the mites
produce alloys by of St. Petersburg's Adamy of
electrochemical process. InScience for the years 1834 to 1857.
1848 he was appointed

inspector  general  of  the Chronology

railways for the Oéans second century AD - The secret recipes of

. . the Egyptian priests for théransmuétion
network. He died at Neuilly-sur- (deposition) of metals are revealed by the

Seine on 30 Septeber 1887. Academy of Alexandria. In présus cen-
turies, Egyptians, Chinese, ebtews and

. . later Romans had coated common objects
Maiz Hemem  von - Jaabi, and even large buildings (roofs, columns,

brother of the  famous etc.) with thin sheets of goldgld leafng)
mathematian Karl Jacobi, the eighth-ninth centuries - The Moors port

; P silver leafing into Spain and Sicily
man who disovered elliptical tenth-eleventh centuries - Gold leafing is

functions, was born in Potsdam,replaced by amalgam gilding, which is
Germany, in 1801 and died inemployed until around 1840, whealvanic

PO gold platingbegins to take hold
St. Petersburg, Russia, in 18741799 - Invention of the electric battery by

In 1818 he Went tO RUSSiaC0untA|essandroV0|ta
where he took Russian 1800 - Discovery of electrolysis by A.

nationality and completed hiSCarIisIe and W. Nicholson. Volta and
Nicholson try (in vain) to decompose cer-

studies, which he had begun ingjn metal salts to obtain some electrode-
Germany in his native town. In position of their constituent metal on small

icqi objects
1832 he was commissioned t01802 - Luigi Valentino Brugnatelli suc-

set up Russia’s fil’_St telegraphceeds in completing the first galvanic gold
line; he was the first man to plating, although his deposit is wdery and

imi ire in opaque. He reports his fimdg) in 1803 in
attempt to eliminate one wire in the Journal de Chimie et de Physiquad

th? two-wire telegraph lines by in 1805 in thePhilosophical Magazine
using ground return. In 1837,1809 - A physicist from Geneva, Delue,
while he was pI‘ﬁESSOI‘ of Ppresents before thRoyal Societya batery
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consisting of a column of 300 zinc gold and silver plémng in an alkaline bath

discs and the same number of paped840 - De La Rive experiments an im-
discs gilded on one side and acidulatecproved system of galvanic gold plating,
on the other obtaining a bright and adherent first layer,
1810-1812 - Giovanni Zamboni builds although subsequent layers soon become
the first manganese dioxide dry cell, powdery and uneven. Otherisntists, such
articipating Leclanché’s battery as Perret, Smée, Elsner and Beedger obtain
1825 - Auguste Arthur De La Rive re- similar results

sumes research on Brugnatell’'s1840 - 8 December - Count Henri De
galvanic gold plating using gold Ruolz, in France, obtains a patent for
chloride but does not obtain galvanic gold and silver plating in an al-
satisfactory results kaline bath, similar to that of the Elkitun
1829 - A.C. Becquerelexplains the brothers. A dispute breaks out over who
phenomenon  of polarization  of succeeded first, which the French Academy
batteries of Science resolves by sharing tht®ntyou
1831 - Michael Faraday demonstratesPrize among the two ligants and a third
that it is possible to obtain electric scientist, De La Rive. Count De Ruolz will
power from a conductor moving obtain his second patent on 18 June 1841
across a magetic field 1840 - The German chemist, Robert
1832 - Inspired by Faraday, H. Pixii Wilhelm von Bunsen, modifies Grove'’s
builds a small machine to obtain directbatery replacing the platinum with graphite
current using natural magnets and ao make it suitable for practical use. A
switch number of versions of this battery were
1836 - John Daniell invents the first introduced in the years 1842, 1847, 1865
unpolarizable, two-liquid battery. He and others again towards the end of the
and De La Rive observe that a thincentury

layer of coper is deposited on the 1841 - 1842 (13 May) - 1845 - The French
cathode of this battery and reproduceschemist and industrialist Charles Christofle
every scratch or bump in the cathode  purchases first the patents of De Ruolz,
1838 - October 21 - The Germanthen signs an agreement with the Elkington
Moritz Hermann Jacobi presents abrothers and later pchases their patents,
number of galvanic deposits obtainedthereby obtaining a monopoly (until 1855)
by him to the Academy of Science of of galvanic gold and kier plating

St. Petersburg and establishes that th&844 - Antonio Meucci sets up in kna
phenomenon of elémdeposition is of the first electroplating workshop of
a general nature and not confined toAmerica

copper. Czar Nioblas | purchases his 1845 - Charles Wheatstone replaces natu
patent and creates tl8tate Institute of magnets with electromagnets in H. Pixii's
Galvanoplastics employing more than machine

250 workers. Jacobi demstnates that 1850 - The gilding of the dome of the Saint
deposition is much more stessful Isaac Church in  St. Petersburg, is
when the battery is samte from the completed, using the amalgam method.
electrolytic bath. A few months later, Two hundred workmen are poisoned and
an Englishman from Liwpool, permanently injured by the toxic mercury
Spencer, reports having obtainedvapors

similar results in the field of 1850 - F. Nollet builds an electromagic
electrotying machine which is used to power an electric
1839 - Jacobi discovers the solublelighthouse. C. Christofle also builds an
anode and introduces non-metallicelectromagnetic machine to produce direct
molds which are rendered conductivecurrent in place of battiees

by a layer of graphite. Berguillon, in 1855 - The Dane Sgren Hjgrth patents an
France, and Muay in England electromagnetic direct current generator
improve  Jacobi’'s methods  for 1857 - Charles Wheatstone introduces self-
preparing molds excitation in electromagnetic rolaines

1839 - The Englishman, Wiliam R. 1859 - The Frenchman Gaston Planté in-
Grove, invents a zinc-platinum battery vents the so-calledsecondary battery(or
with an acid depolarizer (nitric acid) reversible battery, later termed electric
1840 - 29 September - The cutlersaccumulator It becomes suitable for prac-
Henry and George Elkington, in tical use many years later (1881) with the
England, obtain a patent for galvanicintroduction of grated lead plates



Havana

419

1860 - Antonio Pacinotti creates his
famous ring, which becomes a

fundamental element of direct currentBIbIIOgraphy ,
induction notors and dynamos. He Colombo, G.Manuale dellingegnere

reports his findings iMluovo Cimento Civile e Industriale Ulrico Hoepli Edtore,

on 13 May 1865 Milan, 75th Edition, 1947

1863 - The ltalian telegraph network ENEL, Ipotesi per un Museo dell’Energia

adopts D’Amico’s battery, based on Elettrica, ENEL, Milan, 1988

Daniell’'s two-liquids battery Flaumenhaft, D., Research Assistant of the

1866 - Werner von Siemens, followed chemical Heritage Foundation

3\3/’ lmany dotr';ers, sutt:)h_ldas W”dl?' Philadelphia, PA: private communication to
arey an armer, bullds a Sell* gasilio Catania, dated 9 March 1998

excited dynamo - - X e o
1868 - The French chemist GeorgesFontame, H.EclalrageaIEIectrlcn_e

Leclanché produces a battery with Librairie Polytechnique Baudry & €,
solid depolarizer (manganese dioxide),Paris, 1888

the fore-runner of the modern dry cell Haynes, WilliamsAmerican Chemical
battery Industry, Van Nostrand, New York, 1954,
1869 - The first large scale vpq. 1, pp. 281, 388

electroplating industry (nickel plating) The New Grolier Electronic Encyclegia

in the United States is set up by Dr.(On CD-ROM), 1991 Edition, Grolier
Isaac Adams of Boston ! ’

1869 - The Belgian Zénobe Théophile Electronic Publishing Inc., Danbury, CT,

Gramme patents a dynamo based oy SA .
Painotti's ring, which was The Random House Encyclopedia
demonstrated to him some yearsElectronic Edition, 1990 (on floppy disc),
previously, and begins industrial Microlytics inc., Pittsford, NY, USA
production in 1871 Reuleaux, F.l.e grandi scoperte e le loro
1879 - Thomas Alva Edison builds a applicazionj Edizioni Treves, Milan, 1886
high voltage dynamo capable of perycca, E. (Filippi F. editorpizionario

powering thirty incandescent lamps. In D'Ingegneria UTET, Turin, 1968
1882 he builds, in Manhattan, the first Savorgnan di Brazza, R.'Elettricita e le

Sgﬁg d%;?(t) electricpower  station sue diverse Applicazionkdizioni Treves,
1957 - The mercury battery, developedMilan, 1908
during World War |l by Ruben- Time Table of HlStOI’YOn CD-ROM), The

Mallory Co., becomes commercially Software Toolworks, 60 Leveroni Court,
available Novato, CA (USA), 1991

1968 - The English company Energy Various authorsRoma: Il Museo della
Conversion introduces the zinc-air bat-Postg Franco Maria Ricci Editore S.p.A.,
tery, which is used extensively in pjan, 1988

telecommunications Various authorsScienziati e Tecnologi

1987 - The aluminum-air battery .

° ' (Dalle Origini al 1875) Arnoldo
devebped : by AI(_:an Internat!onal, I(Vlondador? Editore M)ilan 1975
succeeds in powering an electric golf ’ ’

buggy for eight hours
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contrary, many scidists were
convinced that electity produced
by an electric battery was of a
different nature than that pioced
mechanism by which the by a frictional eIectnsta'Fic machine
or by a Leyden jar. As a

Havana experiments were .
P consequence of such coaions,

c:rrleglnogt Iscb?rS:r?t’ Ere]gdlleezs é?he word ‘electricity’ was reserved
say, ur cu WIE0O€4 static phenomena, while for all
about electricity. Fortunately, dynamic phenomena where an
Eies'ths?/\:olrnn h;ﬁgae\?i?s'rt]'gp “:o;nm electrical current caused by ateat
. ’ Y was present, the word ‘galvanism’

other circumstance as far as we - ol
know.  did  Meucci offer Vas used (Meucci in fact said.. |
theorétical explaations onhis  Was one of the first to work with all

. piaati assiduity in the art of electricity as
expenmen_tal_ fmdwgs. He well as galanism ..."8). This use
alway_s_ Ilm!ted_ himself  to continued, as we have stated above,
describing with simple and clear

lanquage how the events had®’ Many years still  after the
occ%rre% loval to the most demonstration of the identity of

» loydl electric fluid and galvanic fluid
orthodox experimental method.

If he had not done so, he wouldproﬁfI by Fﬁradaly. found i
have fallen into sonorous - and. IS author also found interest-

today risible - aburdit ike N9 two conferences entitlédWhat
n? ﬁy SI' n‘fi t a f“hi tfns]’ € is Electricity?” held thirty-five and,
any scientists ornis time. respectively, forty years after
It is nonetheless worth . ) .
o Meucci's famous experiment in
summaizing what the b d .
theoretical knowddge  of Havz_;ma, y two renowned Uni-
electricity and maanetism Wasver5|ty professors, John Trowidge
Y ag . of Harvard College Canbridge,
at the time. A brief review on

the subject has been presemeMassachusetts, Vice-Prdent of

: . ¢ Electricit q e prestigious American
N our Insert LIectrcity: and = association for the Advancement of
Magnetism, on pp. 282 seqq.

Glandng through it, today Science and Amos E. Dolbear,
someone might be '(wrongly) F_’hyS|cs Professor akufts College
surprised by the fact that for(m Massachusetts). Both confer-
instance, the great iltzha’lel ences presenteq a state-of-the-art
Faraday’ discoverer in 1831 Ofreport_ on the period's _knowledge of
electrom’agnetic induction eIeptncny and magnetism anql were

lained it with a hantom’ reviewed and summarized in the
?glréc?:g'?onic state’ ('% iron Telegraphic Journal and El&tcal

) . ' Reviewon 11 October 1884 and 17

capable of converting

magnetism into elgricity.” Nor
should we be sprised by the g yo ot A meucei to 1. Corbellini,

fact that, even many years aftel, jisheq byt 'Eco ditaliaof New York on
1833, when Faraday proved thex1 october 1865.

WHAT IS ELECTRICITY?

The explanation we have
provided regarding the
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August 1888 respectively (seeabnormal paition constitutes what
bibl.). Let us note from both of is called a current of elggricity ...”
them several significant pas- To no avail, for the better un-
sages: derstanding of what electricity is,
[Trowbridge, 1884]“What was the publication in 1873 of a
is electricity?” We shall treatise containing the famous
probably never know what Maxwell’'s equations, with which all
electricity is, any more than we known phenomena of eledity and
shall know what egrgy is ... magnetism could be [ectly
Fifty years ago scientific men explained and precisely Icalated.
attached a force to every phe-Moreover, new phenmoena were
nomenon of nature ... Out of allpredicted, such as etkomagnetic
the theories of electity, the waves, whose esience was to be
two-fluid theories, the one fluid, experimentally demonstrated thir-
or Franklin theory, and the teen years later by Heinrich Rudolph
various molecular theories, not Hertz, in his famous eriment
one ramains today under the performed on 13 Novebper 1886
guidance of which we are ready(in between the two cderences
to march omward ... What is the mentioned above). What left the
relation baween electricity and scientific community unséfied
magnetism and what we callwith Maxwell's theory (which Prof.
chemical force of attraction? ... Trowbridge and Prof. Dolbear did
It is evident that our knowledge not even quote) was that it appeared
of electricity will ircrease with to be a marelous product of
our knowledge of piecular intuition, demonstrated as correct a
action ...” posterori, but delivered as if it were
[Dolbear, 1888]“What is a principle to be accepted without an
eledricity?” Today we are ounce of demonstration or logical
better able to answer this reasoning, almost like Moseshias
question ... There have beer(and not to mention the pparance
theories in the past that elec-of a new character in the play,
tricity is a fluid, or two fluids ethel.
supposed to be imponderable, The answer to the questidhat
but nowadays no one thinks thais electricity? came, finally, from
it is a fluid in any sense. In athe same Cavendish Labotary
battery it is propetional to the which had been directed by James
chemical reations, that is to Clerk Maxwell, thanks to a very
molecular changes ... It beginsyoung successor of hispseph John
in the matter and ends in theThomson. The latter, in fact, in 1897
matter and must be a prefdy (thus at the very end of the century),
of matter ... The phenomenordiscovered a c¢der of negative
called electrification is due to electric charge, having a tiny mass -
the molecules being thrown intomuch smaller than the mass of the
abnormal positions and the smallest known atom, hydrogen.
propagdion from molecule to This urknown particle, which was
molecule by contact of this sameound to be present in all atoms of
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whatever nature, was named the One must therefore not forget
eledron and is, today, the key that Meucci’s experiment was per-
to urderstanding every formed at mid-century, so that one
electrical and magnetic could not expect him to give a the-
phenonenon. The aswer to the oretical explanation of the phom-
above question thei@e came, ena he had observed, axpkandion
as Prof. Trowbridge and Prof. which no one could have cectly
Dolbear had predicted, from agiven, neither in his time, nor nearly
better understanding - andhalf a century later. Further credit
consequently a new vision - ofshould go to Antonio Meucci for the
the structure of matter. Now, fact that in Havana he had no way of
therdore, the electrical current exchanging technical ideas with
in a comluctor is none other anyone, and could only obtain
than the flow of myriads of sdentific infomation from the
those tiny pdicles called books he had bought, just as many
electrons while inside a battery, self-taught scientists who later
much heavier charge casrs, became famous had done. This was
called ions, exchange electrons one of the resons, perhaps the most
during chemical reactions important one, that led Meucci to
occuring in the space betweenlook for a better outcome of his
the two electrodes, as well as aexperiments by moving to the
the podive and negative poles United States of Anrica.
of the batery itself. Findly, the
mystery of electric fluid and
galvanic fluidwas unveiled. But Bibliography
this happened at the end of théT>0||bear, ﬁf- E-Whatlis lzltizcltrictit_y’gpg

i H elegrapnic Journal an ectric W,
century of which we speak, just, > A?ngfst 1888, pp. 170-170
as it was at th_e end_ of Fhe(Editorial)What is Electricitydaddress of
century that the first University prof. Trowbridge to AAAS, in
course on electrical disciplines Philadelphia], The Telegraphic Journal and

was instituted in the United Electrical Review, London, 11 October
States. 1884, pp. 283-285
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phrases we have added are shown in

EXCERPTS FROM THE square brakets.

BELL/GLOBE TRIAL

[Question No.10] If employed
by anyone on electrical matters,
state for whom?

[Answer No. 10] Now | must
Note During the deposition flrst state how | began with elec-

. : tricity.
of Antonio Meucci at the .
Bell/Globe trial, all direct [g“eSt'O”NNolllll AGbO o
questions to him were addresseq_s[ nswer No.11] About the year

by Globe Telphone Company’st 43 to 1844|| to_bt_?lned ?xal
attorney, M. Davig (reatises on electricity, egarding

Humphreys. The CrOSS_ex_g<';1lvanoplastics and d¢eanism of

amination was carried out byme author(sj tBhecquereId tr\]]ac%bl,
Mr. James J. Storrow, attorney esmer and others, an € 1dea

for the American Bell ca@me to me to dedicate myself to
Telephone Comany that branch of industry. Around the

Therefore, the latter's quisns year 1844 a certain Gaetano Ne-

are indicated as “Cross Ques_gretti was with me. He suggested
tion No.....” All questions were that he could have all the necessary

asked in Enalish and bromotl instruments for such an industry
translated ir?to Italianp by pa%/sent from England by his brother.

interpreter appointed by the #pon Sa'dd Netgrer;[tls of;‘le:hl tgave
Court. Meucci answered in /"M an order o have all that was
necessary sent to me, and after a

ltalian, and his answers Werefew weeks | received everything |
promptly translated into English had ordered, inclding many Bun-

by the same interpreter and ;
rgcorded dgether \I?vith the sen batteries and other tools, and

original answers in lItalian. In insulated-copper  conductors, and
the trial records. the ltalian all that was needed to undertake

translations of the questions ares‘a'oI mdus}ry.
not reported. The text below [Question No.12] Please state

) ! i 5
includes the oriaial questions and specify who this Negretti was?
in English ang(; gur own [Answer No. 12] He was an

translation in  English of Ilmiarggorrrr]]iqgr]]?jgt dm ![\(I)evvtr:; ork Iwhrom
Meucci's original aswers in impresario in order to buy and shi
ltaliant®. Any obserations and P ; y P
all the objects that were needed for
the theater, so the above-said
19 some cases, the Author did notNegretti had relations with me by
corsider the original translation of
Meucci’'s answers from ltalian into
English wholly satisfactory. He then as possible. Consequently, the reader may
decided to have them retranslated bynotice some differences between our
AIT in order for them to match translation and the version contained in the
Meucci's original words as faithfully official records of the Bell/Globe trial.

Excerpts from Antonio
Meucci’s First Deposition (7
Dec. 1885 - 13 Jan. 1886)
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way of the orders that | sentin the times when | didn't have

him, as received by said im-much to do | would also give shocks

presario. to people employed by me - Negroes
[Question No.13] In your - and sometimes to my spouse. In the

former answer you spoke ofsame period, | had laid an eleical

gavano-plastic; state if any use conductor from my woshop to a

or experment was made of third room and produced electricity

same by you? by a series of Bunsen batteries that |
[Answer No.13] Certainly. kept in my worghop. One day an
When | began to put in acquantance came to me who was

operation the said discoveriessick with head rheumatism. Then, |
of the above-mentioned authorsput him in the third room, and | put
I had occasion to obtain in his hands the two conductors
through the Captain Geamal connecing to the battery; and at the
O’Donnell the job of gevaniz- end of said conductors there was a
ing [electroplating Editor's cork implement, isolated from the
note] various supplies for the corductor, of the shape | illustrate
troops of the regiment, - such ashere [at this point Meucci draws
swords, helmets and otherFig. 1, reproduced on p. 30@Jbove
things in metal, - it being very said cork was a metallic tongue sol-
useful that said arties could be dered to the insulated-copper wire
galvanized by me in Havana,conductor which passed inside said
instead of those coming fromcork and conmunicated with the
foreign countries; in that | battery. In my workshop (Fig.[8ee
served the government for some. 307), where | had an istrument
years. In addition, | idenical to the one he was holding
marufactured for other persons in his hand, | ordered him to put the
in Havana seeral different metallic tongue in his mouth, so that
objects in galvano-plastics, -- he being in communication with
medals, statettes, etc., as well me by the electric fluid - | wished to
as gilding and silvering of ascertain where was his disease. |
chandeliers, etc., for pvate put the same instrument to my ear.
houses. At the moment that the person put
[Question Nol14] When and the little tongue ¢ his lips, he
what, if any, experiments didreceived an electric shock, and
you make in electricity? yelled. At the same moment |
[Answer No.14] ... Having obtained a sound in my ear. |
studied Mesmer's treatise oninterrupted the operation and, to
animal magnetism, | had theprevent the peon receiving an
idea to apply it and perform electric shock, | had an idea to
some gperiments applying remedy such acdent. | took the two
electricity to sick persons by instruments, the one that was in the
order of some doctor friendshands of the person and my own,
who wanted to see if whatand | covered them with a funnel of
Mesmer said was correct. Andpasteboard in order to isolate the
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little tongue from cotact with [Answer No.162] In the thater,
the flesh (Fig. Jsee p. 309] I because | lived in the theater, and in
ordered the sick individual to the same place | had my workshop.
repeat the operation performed [Cross Question Nol63] What
earlier, to not be afraid of being apparatus did you use in theper-
hurt by electricity again, and to iment which you have said you made
speak freely into the funnel. Heat Havana with the person who
did so immediately. He put hiscame to you sick with rluenatism,
funnel to his mouth and | putas you stated in your fourteenth
mine to my ear. At the momen@answer? Describe the whole
that said individual spoke | apparatus.
received the sound of the word - [Answer No. 163] Bunsen bat-
not distinct - a murmur - an teries. The apparatus was cpased
inarticulate sound. | caused it to of a quantity of Bunsen Hkaties, as
be repeated several times in thd said in my specifation; it was in
same day. | then tried again onthe first room of the workshop; the
different days and dhined the electric conductors went all the way
same result. From that momentto the third room, where was the
this was my imagination and | person | intended to cure from
recognized that | had éehined rheuratisms. The peon afflicted
the transmission of the man with rheumatisms was in the third
word by means of a condimgy room holding an istrument in his
wire connected with several hands like the one | have shown in
batteries to produce electricity, Fig. 1 of my dposition; | was
and | gave it immediately the holding one like his to be put up to
name of ‘Speaking telegraph.’my ear while the one the individual
This was around the end ofheld, same as mine, served to be
1849 to 1850, when | releasedintroduced into his mouth
my eperiments on this subject, [Cross Question Nol64] Did
resering them for my arrival in the person have one of those in-
New York, since | had to leavestruments or two of them?
Havana around 1850 to 1851. 1  [Answer No.164] He had one.
had an immense quantity of [Cross Question Nol65] What
batteries, around 60. part of the instrument did he take in
[Cross Question No.161] his hand?
When and where did you first [Answer No. 165] He had the
make the invention which youcork ball.

claim in this case? [Cross Question NdL66] Did he
[Answer No. 161] In have anything in the other hand?
Havana, in the year 1849. [Answer No0.166] | don't bdieve

[Cross Question N0.162] so.
You have spoken of a workshop [Cross Question Nol67] How
in Havana; was that at the did the current of electricity, cang
theater or in your house wherefrom the battery, go, and where did
you lived, or where in Havana? it go?
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[Answer No.167] From the hand and by one wire to the person
battery, it communicated fromin the other room and then came
the positive pole to the back to the battery by another wire?
instrument | held in my hand, [Answer No. 172] Certainly;
and from that istrument to the there are two wires connected to the
one in the person’s hand, andbattery; one for receiving and the
then went back to the negativeother for transmitting. Many times
pole of the battery. one can receive and transmit with

[Cross Question N0.168] the same wire as is done cently
How did it return to the with telegraphs.
negative pole of the battery; by  [Cross Question No. 173Vhat |

the metal wire, or how? wish to know is whether in the
[Answer No. 168] By the experiments at Havana you always
same conductor. used two wires, and why you used

[Cross Question No0.169] two wires.

Do you mean that it went from  [Answer No. 173] Not always;
the positive pole to the personsometimes | used only one and
in the other room, and then sometimes two, one for transtimg
came back to the negative poleand one for receiving.

by the same wire? [Cross Question Nal74] When

[Answer No.169] Certainly. you used only one, how did you

[Cross Question No0.170] arrange it, and where did the
And did the current in coming current of electricity go?
back pass through the [Answer No. 174] | said this
instrument which you held in before; it started from the positive
your hand? pole and returned to the negative

[Answer No.170] Certainly; pole of the battery.
it could not have been any other [Cross Question Nal75] When
way, otherwise | would not haveyou were doing that did you have
received the word from him. one wire which went from the

[Cross Question NdL71]So positive pole to the person in the
there was one wire went fromfurther room, and then the wire
you to him, and the current wentcame back to the negative pole of
over that wire and came backthe battery?
over the same wire; is that what  [Answer No.175] When it was
you mean? for transmitting.

[Answer No. 171] By [Cross Question No. 176h that
another wire, of course. | could case did the current of aleicity go
not have received it with the from the positive pole of the battery
same wire with which | had sentby means of a wire to the person in
it. the other room, and then come back

[Cross Question No. 172] from the person in the other room
Then do you mean that theby means of a wire to the negative
current from the battery went pole of the battery?
through the istrument in your
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[Answer No.176] Certainly; [Answer No.182] Many times as
it formed a circuit. in the explanation above; other

[Cross Question No. 177] times double conductors and die
And is that what you mean byinstruments were needed; that

one wire? served one to receive and the other
[Answer No. 177] By one to send.
wire. [Cross Question No. 183]

[Cross Question No. 178] (Repeated) How did you generally
Please look at Fig. 1, in your apply electricity to sick persons in
fourteenth answer and explainHavana?
how the current of electricity [Answer No. 183] | applied it
ran in that utensil? coming out from the battery with the

[Answer No. 178] It came instrument they had in their hands,
from the positive pole, passedmany timegit was] a netallic tube
through the interior of the cork to be applied to the sick part of the
forming a double helix to which body, and many times it was a
the metallic tongue was sponge, as is cuently used with
soldered, and returned back androtary machines that doctors use in
went to the negative pole of thepresent sstem.
battery. [Question No.531] You have

[Cross Question No0.179] described how you broke the oeint
Do you mean it went back to thewhen you gave your electrical
negdive pole of the battery by shocks in Havana. Will you please

wire? state now how you placed the per-
[Answer No.179] Certainly, son that you desired to give an
by wire. electrical shock to, and how you

[Cross Question N0.180] arranged the wires?
Why did you twist the wire into [Showing witness several small
a dauble helix inside the cork articleg
handle? [Answer No.531] This is a cir-
[Answer No0.180] It was not cuit-breaker which | used several
necessary; but instead of justtimes in Havana to give electric
bending it | twisted it. shocks; all the other pieces are
[Cross Question No0.181] missing, but | can make a drawing
You have described an(Fig. 16) to show how it was con-
arrangement of wires making astructed. Many times in Havana |
circuit; was that the way in didn't use it, and instead | adopted a
which you usually had the wiresmethod of interrupting the alical
arranged to give eldricity to current, in order to regulate the
sick persons at aBvana? shocks according to the ®on, by
[Answer N0.181] Oh, no. taking the two conductors, No. 1
[Cross Question No0.182] (Fig. 15), and separating them from
How did you generally apply the pressure screw No. 2 and
electricity to sick persons in touching and separating them alter-
Havana? nately, | interrupted the current and
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Fig. 15 (above) and Fig.

16 (below), drawn by
Antonio Meucci during
his deposition in the
Bell/Globe trial @
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gave the shocks as with the [Answer No. 537] Electro-
switch (Fig. 16) which | am medical apparatus (Fig. 17see p.
going to draw. 313]

No. 1, horizontal bobbin No. 1, tubes of insulated wood to
with a bundle of metallic wire in be kept in the hands, with a sponge
the ceter. above the tube connected to the

No. 2, wooden block serving conductor; the sponge is to be
as a base for the bobbin underapplied to the sick paf®.
which pass the conductors No. 2, breaker to break the cur-
communicatng with the battery. rent in giving the shock.

No. 3, horseshoe fastened to No. 3, series of Bunsentiexies;
the block by a screw; in thewhen | didn't want to use the
center of the horseshoe abreaker and give the shocks com-
vertical pivot topped by a monly, materially, | would take the
horizontal cross, like No. 5, conductor which had been held in
which turns when the eliicity the pressure screw and | touched the
passes through it, and, since theextremities as | said yesterday,
arms of said cross come alter-obtaining the same effect as with the
nately into contact with the ex-breaker.
tremities of the horseshoe, it [Question No538] Now take the
interrupts the current; the helix other side of the paper and @ain
that surounds the legs of theit.
horseshoe carries the [Answer N0.538] This is simlar
interrupted curent to the to the preceding one, only it was
person holding the ends of theused by me in Havana with
wires. The current is @duced instruments No. 1 that | mentioned
by a battery made of arges of in the first explaation of my in-
elements. vention (see Fig. 18shown on p.

No. 4, conductors that 318].
receive the current from the No. 1, apparatus to transmit the
battery and transmit it to the human word.
circuit breaker. No. 2, the same to receive.

No. 5, the cross on the No. 3, the same to transmit.
rotating pivot at the center of  No. 4, the same to receive.
the horgeshoe and set into No. 5, large reel of conducting
motion by the current. wire to have more resistance and
[Defendants’ Counsel offers inmore distance.
evidence the four pieces
referred to in Questiof31, and
they are marked'Defendants’ Izocl.apﬂons (}f hgig-d.flf? ttraf}s'é{fledlfrom
Exhibits 119, A, B, C and D, J. 5140 % 000 Aferent 1o b b e
A.S.] . . hands, with a sponge on top comnuating

[Question No.537] Will you  with the conductor, to be applied to the sick
please describe the same? part of the body; 2. Apparatus to break the

current in giving the electric shock; 3.
Series of Bunsen batteries”
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No. 6, series o Bunsen [Question No.540] When you
batteries, as in the preceding. used only one wire, how many cells

This apparatus | used in the of the battery did you use?
first experiments of my  [Answer No. 540] In the first
invention in Havana and | experiment | used many; | had 60
repeated them with the sameand I think | put them all gethe??;
apparatus at Staten Island inbut then sometimes | took the
1851. The person speaking withconductor away from the netjze
me kept in his hands two instru-pole of the last cell and put it in
ments Nos. 2 and 3, one tocommunication with only four or six
transmit and the other to cells, since by expenenting | found
receive as for the same purposdhat | didn't need a current so
| kept in my hand Nos. 1 and 4. strong as the one produced by many

[Question No. 539] You cells; and the current not by too
have been cross-examinedstrong, gave better results in the
extensively in regard to thetransmission of the sound.
experiments you made with Fig. [Question No0.553] Please look
1. Please state whether you hadit your 537th answer and say if it is
more than one in the hands ofcorrect.

each person>@erimenting with [Answer No.553] What | meant
Fig. 1. to say is that when | didn’t want to
[Answer No. 539] use the breaker and give the shocks

Sometimes one, sometimes twon the usual way | took the two
as | said be fore. When oneconducting wires away from the
instrument was used, instead opressure screw and alteately
asking the person through thejoined and separated them,
instrument, | told him with my obtaining the same effect as with the
voice to put the instment to breaker, and a spark at every
his mouth and speak, while | putcontact.

mine to my ear; and this was the [Question No.574] Please to
case in which the peon look at Fig. 16 referred to in your
received a shock to his tongueanswer 531. If | understand the
and so | remedied it for the nextfigure and your description of it, the
experiment with the pasteboardcurrent went from the battery to the
funnel in order to avoid the person in the other room to whom
contact of the tongue with theyou were giving electricity,
small tongue of the strument. interrupted only from time to time
And it was then that | meived by the circuit breaker as that ro-
the sound of the other pns tated; am | correct about that?
voice, and then | gave my in- [Answer No.574] The current
vention the name of “speakingpassed from the battery through the
telegraph.” This was in 1849 in breaker, and from this, by traved
Havana; at my arrival in Staten

ISIand.’ N. Y., 'Ih repheatEd the 21The elements of the battery wergamged
experments  wit the same in series, as Meucci clearly indited in fig.

success. 18 of his deposition (see p. 318).
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through the conductors, it wentother occasion, Meucci simply did
to the person who was tonot want to cut the conductor, be-
receive electrical shocks. causet was not neessary

Comments on Antonio Meucci's ~ Apparatus to break the current

First Deposition First of all, we note that a de-
scription of the device concerned
Electrodes used by Meucci was given in order to answer a

First of all, let us look more question posed by Mr. Humphreys
closely at how thosetwo (Question No. 531), in which
condutors used by Meucci Meucci was asked to explain what
were made, as in his sentenceyere ‘those four small pieces’ which
“I put in his hands thetwo the defense displayed as ‘Exhibits
conductors conecting to the No. 119 A, B, C, D.’ In his answer,
battery ...” Meucci stated that ‘all the other

The figure shown below pieces’ were missing. theed,
seems to us clearer to nonaccording to Fig. 16 which
experts than the schematic Figillustrates this device (shown on p.
1 of Meucci’'s deposition. The 422), it seems that there were ‘nine
object described is  anpjeces: inductance 1 (wound
instrument with an insulated around a bundle of wires); wood
handle and a copper tongue, thase2 with clamps for cnductors4
which a double wire of connecting the battery on one side
insulated copper was solderedand the patient on the other (as
which passed through theconfirmed by Fig. 17, shown on p.
handle and was connected to thg@13); electromagned with a screw
circuit. The hadle could be to fix it to the wood base; rotating
made of cork or wood and wasjron cross 5; the vertical pivot
meant to insulate the @ent’'s around which the latter tates; the
or therapist's hands from theyoke containing the eyelet to house
electrical current; the copperthe tip of the pivot; the two rods
tongue was applied on the sicksupporting the yoke; and, perhaps,
area. In the place of the twoalso a return spring for the rotating
straight copper wires as in ourcross (&hough the latter is not
drawing, Meucci indicates, in visible in the picture).
his Figs. 1 and 3wistedwires. According to Meucci's deposi-
Mr. Storrow, the opposing tion (see, in particular, his answers
party’s atorney, asked him Nos. 531, 537, 574 as well as his
why: “Why did you twist the Figs. 15, 16 and 17), he felt the need
wire into a double helix inside to send the electric shocks to the
the cork handle?’And Meucci patient through a special edce
replied [Answer No. 180]‘lt  which he calledapparatus to break
was not necessary; but insteacthe current(that is how it is labeled
of bending it back, I twisted it.” in the previously-mentioned Fig.
Therefore, as we will see on an-17). Apparently, he wasn’t happy
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with  delivering the shock electric components of the device
simply by bringing one end of are shown, but not their interconnec-
the wire close to (and then,tion - it seems reasonable to pope
away from) the clamp of the that in order to achieve his aim,
batery manually, or (as is Meucci had thought of resorg to a
illustrated in Fig. 15 of his device similar in principle to an
deposition, shown on p. 422) byelectric bell. In fact, the elégc bell,
cutting in two the wire coming whose basic electric djgam is
from the battery and thenshown here, was already applied,
joining and separating the twoaround 1831 (shortly after its
crop ends alternately, makinginvention by the German physicist
them slide iside a special Neef) by Charles Whestone and
sleeve, through the eyelets ofWilliam Cooke for call signaling in
the respetive clamps (or telegraphy. Therefore, it was well
pressure screwsas he called known in 1844-1846, when Antonio
them). Indeed, it is clear that,Meucci began his electherapy
with either of the foregoing experiments.
methods, it was difficult for him As is shown in the picture above,
to control the duration of the the electric bell consists of a switch,
electric shock to be delivered toin series with an electnoagnet,
the mtient, a duration which which is kept in itson position by
could acadentally result longer means of a spring but that is turned
than needed. off automatically wheever the
Meucci’'s precise aim was electromagnet is ekXed. To achieve
(Answer No. 537) tdbreak the automatic  switching off, the
current in giving the shock,” armature of the electromagnet is
namely, as we would say today rigidly connected to an end of the
to interrupt the  circuit mobile arm $pring of the switch,
immediately  after having as shown in the picture, so that,
established it Indeed, this way when the amaure is attracted, the
he could send to the f@nt an circuit is interupted. Thus, in the
impulse of current that waselectric bell, the circuit is
adways short and of the sameinterrupted  mmedately  after
durgion, that is to say having been sablished as was
independent of the time Meucci’'s aim, thereby causing the
required for manually battery to give off a flash or impulse
connecting the two wire endsof current, which, in the case of an
together (or one end of the wireelectric bell, is acompanied by a
to the battery). Then, he couldstroke of the hammer on the drum.
repeat the operation as manyNaturally, the longer theprimary
times as necessary, giving theswitch(the one set immediately after
patient any desired number ofthe batery) which operates the bell
calibrated shocks. is kept in itson position, the more
From an analysis of the alterngions of connetions and
previously-mentioned Fig. 16 of subsguent interruptions (and the
his dgposition - in which all the more strokes of the hamer on the
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bell, or the more mpulses of wire.” Furthermore, as regards the
current sent to thegient) there relay switch (on at rest), Meucci
will be. The frequency of the thought of making it with an iron
electric impulses is detenined cross (No. 5 in his Fig. 16) which
by the freguency of the rotates horizontally around a vertical
oscillating system comprised of pivot. Meucci says about it swer
the spring and the armature withNo. 531): ‘In the center of the
its hammer (not only joined horseshoe a vertical pivot topped by
together but also fixed at onea horizontal cross, like No. 5, which
end to the base of the device). turns when the eldéicity passes
Thus, it is likely thatMeucci through it; and, since the arms of
thought of solving his problem said cross come alteately into
by simply inserting the patient, contact with the dremities of the
in seies, in a circuit similar to horseshoe, it nterrupts the
that of an electric bell, current’; and, further on: No. 5,
according to the dgram shown the cross on the rotimg pivot at the
below. However, in addition to center of the horseshoe and set into
the electromagnet, this layoutmotion by the current[i. e.
also features a second inttwg controlled by the electromagt].”
with iron core, inserted in ges Following Meucci’s indietions,
with the battery, which corre- we have drawn the figure below
sponds to théhorizontal bobbin which shows how electity could
with a bundle of metallic wire in travel through the cross when it was
the center,’indicated as No. 1 in the on position a) (left of the
in Fig. 16 and in Answer No. figure) and how - once the magnet
531 of Meucci’s deposition. It is becomes excited in this condition -
very likely that this second it is made to rotate (either clowise
inductor served to delay theor counter-clockwise) so as to reach
action of the electromagnet inits postion b) (right of the figure),
order to extend the duration ofthat is to say with its two opposite
each current pulse branches facing the polar ends of the
The scheme that we haveelectromagnet. The figure clearly
hypothesized is supported by ashows that, in the lattemopition, the
pasage from Meucci’'s circuit will be interupted and the
deposition (Answer No. 531), in electromagnet  will then be
which he saysiThe helix that disconnected. If the cross (or the
surrounds the legs of thepivot to which it was gidly
horseshoe carries the attached) had been provided with a
interrupted current to the return spring whereby to hold the
person holding the ends of thecross, at rest, in itsn position a), it
would have occurred that, when the
2|ndeed, the rise time of the resultant¢'0SS reached its position b) and the
current pulse is proportional to L/R Magnet was no longer @fed, it
where L and R are the total inductancewould automatally return to

and resistance of the circuit, position a) and the cycle would have
respectively.
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be repeated for as long as thenyself with the best books then
primary switch of the device extant treating of matters coacted
was kept on. During this time with electricity. Among my authors
interval, the cross would were Daniell, Thenard, &®bi.
oscillate between positions a) My first experiment in electity
and b), very much like the was in consequence of reading that
spiral bdance wheel of a disease could be told and cured by
clockes, electricity.

Lastly, it is worth observing | had familiarized myself with
that the solution envisaging thegalvano plastic electricity, and
horizontal oscillation of the Captain General O’Donnell, then
cross, as compared to the morgovernor of the Island of Cuba, was
convettional vibration of a rod anxious to save expense in
with a hammer, as in the electricgalvanizing buttons, sword-hilts and
bell, is much more elegant andsuch other things used in the army. |
original and, furthermore, thattold the general that | could do it at
the duration of the impulse wasless price than he was then paying,
probably the same (ten-fifteenif | could procure the proper
milliseconds) as that used inbatteries for that purpose. These
modern electro-stimators, could not be prcured at that time in
such a duration being tygadl of Havana, but in the year 1844,
an electromechanical deviceGaetano Negretti brought to
like the one created by AntonioHavana some galvanic batteries and

Meucci. other electrical spplies that |
needed for galvano plastic pur-
Excerpts from Antonio poses. | purchased the batteries and
Meucci's Affidavit (9 October other articles needed of Mr.
1885) Negretti. | then made a verbal con-
[passages  regarding  histract with the Governor General to
Havana's experiments] galvanize the articles required by
the soldiers. | found that | was able
“(...) While I was in to galvanize sasfactorily with the
Havana, |  had  very aficles | puchased of Mr. Ngretti.
considerable |eisure, and Spent| Opened a factory for this purpose,
a considerable time in the studyand enployed several men — as

of electrical matters. | pndded  near as | can remember, about 12 or
15. 1 did not have sfiient batteries
23We wish to remind that the use Offor my Work, and Mr. Negretti, in a
the spiral balance wheel in clocks Wasyear or two afer. sent me fuher
introduced by Christiaan Huygens in . ! .
1675, and was thus known in theSUpp“eS from NeW York, which |
period under consideration (1844- purchased of him. For about four
1846). However, had Meucci's years | contimed spplying the
solution been applied to clocks, it army as by preious agreement.
would have introduced the use of elec- During the time that | ran this
tricity as amotor in clocks more than factory, | had constructed an elec-

one hundred years earlier (see the ap-". -
pendix “The clock” on pp. 188 Seqq) tr|CaI maCh'ne fOI’ the purpose Of
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using it on persons who weredisease could be told by electricity.
sick, or for the mere amusemeniThe man, while he had the copper in
of giving shocks. This factp his mouth, cried out from thdfects
was comected with my of the shock. | thought | heard this
residence. | frguently gave sound more distinctly than natural. |
electricity to colored people, then put this cpper of my
employees of the theatre andnstrument to my ear, and heard the
others. | did this sometimessound of his voice through the wire.
when they were sick. | put upThis was my first impression, and
wires through the rooms inthe origin of my idea of the
which we resided, which weretransmission of the human voice by
four in number, and | gave electricity. | then covered the
currents of electricity to my implement | had, and the one the
wife. | once gave it at an employee had at that time, with a
unfortunate  period, which paper cone, as repsented in the
affected her quite seriouslyinstrument and drawing. | directed
[further on Meucci says she washim to speak through his. | being at
affected bychronic rheumatism the end of the third room, | placed
Editor’s note] mine, coered like his, to my ear. |
The instrument | used tothen heard, while holding this to my
convey the currents of ear, quite distinctly, the sound of his
electricity to pesons is voice,— so much so that llleved it
represented in Figure Ishown came over the wire. | made him
on p. 310] The upper part is a repeat what had said several times,
copper plate, which | placed in which convinced me that | heard his
the person’s mouth or othervoice over the wire electrically..)
parts of the body when | used to My business prevented me from
shock them. The wire wasmaking further experiments, as |
covered by a piece of cork,was the superintendent of the
which the party reeiving the mechanism of the theatre; was
shock held in his or her hands.closing up the contract that | have
A man in my empjmnent at one mentioned; also, at this time, | was
time, somewhere about 1849contemplating coming to New York
complained of being sick, and las soon as | could make my
thought to try electaity on him. arrangements; and knowing that |
He was placed in one room, andwould have better opportunities
the end of the wire dng in there to expement, than in Ha-
circuit two rooms beyond his, | vana, was another reason why |
went there wishing to know howdeferred any further experiment (...)
strong a current | was using, | know the date of 1849, when |
and | had a duplicate of his first conceived the idea of a
instrument with me. | called to speaking telegraph, is correct. (...)
him to put the copper part of his  [referring to the two figures re-
instrument in his mouth. | did ported on page 310:]
this because | had read that
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No. 1 is my first instrument Mr. Meucci, | heard from many
made in Havana in 1849. Spaniards that he was a great in-

A is a tongue of copper sol- ventor. He had invented water fil-
dered to the metallic conductorters, and in addition he had a con-
which conducts the electrical tract with the government to gal-
current to the said metallic vanize belts and gilt buttons for the
tongue. military, by means of electricity. |

B is a cork ball for means of told him he had a great head, hav-
isolating the current from the ing invented so many nice things;
hands. and then he showed me thetbos,

C is a double copper wire the belts and the electrical ap-
corductor that brings the paratus, then he told me that on the
electricity to the said metallic following Sunday he  would
tongue, and sends back to thelemmstrate the curing of a&egro.
battery of the negative pole. He gave in his hands two things,

No. 2. The same instrumentthat | don’t know whether they were
as No. 1, but with the of wood or of metal. When the
improvement of a pasteboardNegroes took those things in their
tube to prevent the electricity hands they began to jump and make
touching the lips, hang seen, grimaces, and | laughed.
with the first instrument, that [Question No5] Please dscribe
the person which was holding itthe rooms and the wires with which
received a strong electric shock,Meucci used elecirity.
so | calculated in this way to  [Answer No.5] The rooms were
keep it isolated by using thethree or four: the theater thiress’s
said pastboard tube which | workshop, then came the parlor, the

call C. (...) kitchen and the bedom. In the
[theater's] workshop he had these

Excerpts from other wires with the two handles attached.

Depositions and Affidavits Sometimes he gave the shocks on the

doorsteps of the house, sometimes

Domenico Mariani's Deposition  pehind the stage. Once | saw that
(31 Dec. 1885- 16 Jan. 1886) Meucci had put these wires from the

Note In the following, as we \yorkshop to the last room, but as he
have done with Antonio gign't tell me what they were for. |
Meucci’s deposition, whereas gign't ask him because it wasn't my
the questions addressed Gy gjness. With that, | am done with
pome_mcq Manam are repprted Havana, where | remained for five
in their original Ewglish version, years working in Havana in winter
Mariani's answers (given in 304 coming north in sumer. In all
ltalian), were newly translated ihese winters | lavays amused
by us into English, to faithfully myself watching these mariments
match  Mariani's  original repeated with old and young, black
answers. and white people, and always

[Answer No. 4] When | itterent. This is all that | saw in
gained greater familiarity with pyovana.
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Incidentally, the sometimes |, Esterre Meucci, of the town of
playful aspect of those electricClifton, Richmond County, Staten
shock treatments was confirmedisland, State of New York, wife of
by Meucci himself in his Antonio Meucci, do hereby make
affidavit: “... | had constructed oath, to the best of my knowledge
an electrical mahine for the and belief that during the year 1849,
purpose of using it on personswe were living in the City of
who were sick, or for the mereHavana, Island of Cuba, where my
amusement of giving shocks ...”husband was ejaged as Director of

the Mechaism and | as
Luigi Tartarini’s Affidavit Superintendent of the costume
(2 April 1880) department in the Tacon Opera

[, Luigi Tartarini of the City House, and sodimes my said
of New York, State of New Yorkhusband devoted his attention in the
do hereby make oath, to the besbusiness of maifiacturing various
of my knowledge and belief articles in  Gdbano Plastic

That previously to the year [galvanoplasticsEditor’s note] and
1852 | lived for about twenty making eperiments endeaving to
years in the City of Havana, speak to another person at some
Island of Cuba, where | haveshort dstance through the use of a
been almost always engaged byvire attached to his electric
Mr. Fes Marto Torres, batteries connected with or used by
proprietor of Tacon Thatre his said business.
and manager of the Italian  The person with whom he made
Opera, as a painter during the experiments, as well as myself heard
day in works for the theatre, words through the wire, but not
and as a chorister in the satisfactorily plain to my himnd,
performance. who said it was because he had not

That in thesaid theatre Mr. the proper material, and that for a
Antonio Meucci, now of Clifton, time  he  would cease his
Staten Island, was employed agxperiments, because sometimes
director of the mechanism; andthey were vinessed by other pple.
| recollect that during the year | further depose and say that we
1849 | have seen him sometimesoved from Havana, and came to
ocaupied in making experimentslive in Clifton, Staten Island and
for the transmission of humanthat in 1852, at the request of 8ay
voice by electric wires, and Padner [Pader, Editor's Note] a
several times | was requested bgentleman who had seen my
him to help him in his work, by husband experiment while we were
extending or haling electric in Havana, and upon his promise to
wires in the long caidor or in  pay for the necessary material, my

the yard of said ttedre ... husband resumed his study of
speaking at a distance through an
Esther Meucci's Affidavit electric wire, resulting for his

(2 April 1880) greater facilities in a marked im-
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provement in his power to talk language at that time, and often af-

through eletric wire.... terwards, | have bought for him
We learn fom Esther some other implements for the same

Meucci’s affidavit that a certain object, as he was continuing his

Carlos Pader, a Spaniard, als@lectrical experiments.

declared to having witnessed

Antonio Meuci's experiments L. Meriance’s Affidavit

on his speaking telegraph. As(date unknown)

we will see in Vol. 2, Mr. Pader,  We could nottrace the affidavit

meeting Meucci in New York, of a certain L. Meriance, who de-

directed him to Chdes Cclared having met Meucciin Mana

Chester’s shop, where he couldn 1847, and that the latter was

buy high-quality ~ electric conducting experiments to transmit

materials in order to improve the human voice across an electric

his expeninents. wire. Said affidavit was quoted, in
the Globe Telephone Company’s

Gaetano Negretti's Affidavit circular letter (see bibl.), whose

(5 July 1880) relative passage is reported below.

I, Gaetano Negretti, of the . L. Meriance states in his
city of Como, Kingdom of Italy, affidavit that he first became ac-
tenporarily residing in the City quainted with Mr. Meucci in Ha-
of Lucca, district of Tuscany, dovana, in 1847. Mr. Meucci was then
hereby solemnly declare, that inmaking experiments with the
the year 1844 | went to Havana,instruments to transmit the human
Cuba, and | brought there somevoice by electric wire ...”
galvanic batteries which | had It must be pointed out that Mr.
purchased from my late brotherMeriance stated that he first met
Henry Ngretti, of the firm of Antonio Meucci in Havana in 1847
Negretti & Zambra, Scientific and that the latter waken making
Instrument Makers, of London, experiments with his speaking
to Mr. Antamio Meucci, who telegraph, without spéying the
was then workg in making exact year of thesexperiments. He
expeiments in elewicity, and might have possibly watched, in
that when | went to New York in1847, Meucci’'s  eletrotherapy
the year 1846, | sent to him inexperiments.

Havana, some other plements
for the same purpose, whichCharles R. Cross's Affidavit
implements | had bought from (22 April 1886)

Mr. Benj'n Pike, Jr., Optian, [Excerpts from parts regarding
Broadway, New York, and fromthe Havana experiment]
other manufactters. ... | have carefully xaamined a

| do further solemnly certified copy of the caveat of An-
declare, that on and after tonio Meucci ...
Meucci’'s arrival in New York, | have caused to be constructed
in the year 1851, he beinginstruments in accordance with this
unable to speak the Englishcaveat, containing everyeehent or
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feature described in the caveatgot long and difficult sentences. One
connecting them by a wire fifty sentence | emenier which we got
to hundred feet long, passedthrough was this: ‘| see the pictures
through several intervening of Stokes and Faraday on the wall.’
rooms by going through the In the course of these experiments |
transom holes of the door beingalso tried the effect of having the
supported by screw eyes oiistener hold the wire in his teeth,
staples and fstened to the and found it possible to undsand
ceiling or door frames, the wire words by holding the wire in the
not being pulled very tight. With teeth quite as well, and in some
these instruments so constructednstances better than when the
and aranged | have transmitted instrument was held at the ear.
words after the manner of alndeed, in some cases | found that
lover's telgraph or string one person could listen at the
telephone, and without theinstrument and understand the
employment  of  elédcity words, while anther person by
whatever. Insulating the wire taking with his teeth the wire weral
and the operators—either orfeet away from the receiving
both— and connecting the wireinstrument, could also hear and
with a battery would not change understand what was said.
the effect at all. | used a copper | have read in that deposition the
bell wire, and found a large letter written by Meucci, and pub-
wire better than a small one. lished in the Commercio of Genoa,
| have also read the Dec. 1, 1865, referred to in Mr.
deposition of Antonio Meucci, Meucci's answer to Int. 516. From
lately given in New York beforethat description it is not difficult to
Mr. Shields, Commissioner andconstruct an apgratus by means of
have particlarly examined his which, either listening at the re-
drawings and the description heceiver or holding the wire near the
gives with them. | have receiving end in the teeth, words
constructed a pair of instru- spoken into the instrument at the
ments like his Figure 3, and find other end can be understood by
that they make quite good stringmechanical tramamission, upon the
telephones. | placed the instru-principle of the string telephone or
ments about eighty feet apart,lover's tekgraph; but it is not pos-
one operator in one room and sible by following that description to
another operator in another, construct an electric speaking
with two rooms intevening, two telephone, for the letter contains no
of the inervening walls being reference to, much less any de-
heavy, brick walls. | connected scription of the parts which are ab-
them by a coper wire such as solutely necessary to make up any
bellhangers use, and found itform of an electric speaking tele-
possible to transmit words andphone ...
easy sentences from one person
to the other. In some cases we
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Comments on Prof. Cross's instrument No. 2 where the person
Affidavit receives the voice; afterwards it

As we have seen, the passes to istrument No. 3, where
affidavit sworn by Prof. Charles the peson speaks, transmitting the
R. Cross of the Massachusettsvord to instrument No. 4, where |
Institute of Technology (MIT) receive it, and then it goes back to

in favor of the American Bell the negative pole, completing the
Telephone Copany aimed to circuit.

demonstrate that, in Meucci’s  Moreover, in the same Fig. 18,
experiments it was true that themeucci’s handwritten words
word was transmitted, but the(translated from Italian), read:
transmission occurred accard  “pundle of the same conductor to
to the already-known principle have a long distangé the same
of the mechanical string object that he calls aeel, in the
telephoneor lover’'s telegraph. above answer, as well as in the
We want to demonstrate herefollowing one:
that Prof. Cross - a good friend  [Answer No. 538] “... No. 5,
of Alexander Graam Bell, as is |arge reel of conducting wire to
evident from the excerpts belowhave more resistance and more
- was either grossly negligent ordistance.” We therefore find this
in bad faith. reel or bundle or spiral indicated in

First of all, we note that, in at least five different places of
the first drawing of Meucci's Meucci's deposition, as a reting
affidavit (shown on p. 309), in element in his Havana expewnts.
the second room there appear®n the other hand, in adidin to the
an object laeled “spiral to important requirement of having
demonstrate dtance.” The more resistance through the use of a
same is also indicatedreel of wire (to limit the maximum
graphically (without labeling) in current from the battery) it seems
Fig. 2 of Meucci's deposition obvious that Antonio Meucci found
(shown on p. 307), and was fur-it more convenient to simulate
ther described by him in his An- distance by a reel, instead of going
swer No576 when commenting out in the streets to make his
on his Fig. 18 (shown on p. experiment.
318):

[Answer No.576] From the
positive pole it [the current]
goes to instrument No. 1,According to the Merriam-Webster

surroundsreel 24 No. 5 goes to dictionary, the meaning of the word
T ‘bobbin’ is that of ‘small round deices,’

hence it is more appropriate todioate coil
24The Italian word forreel’ or ‘reel of or inductance than reel of wire, which
wire’ used by Meucci in his original latter we have correctly used here, thus
arswer was ‘rocchetto,’ which, avoiding to mislead the reader.

however, was translated by the official °The author did exactly the same thing,
interpreter as ‘bobbin.” The same when he experimented with fiber optic
interpreter used the worobbin’ also systems in a laboratory, using a 5-10 km
to mean ‘coil’ or ‘inductance.” reelof optical fiber.
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This notwithstanding, in Meucci’'s experiments in Havana -
Prof. Cross’s affidavit, although he would not have been able to
he stated that he had faithfullytransmit sound mechanically, since
repraduced in his Physics the words would not have been able
laboratory at MIT Meucci’s to passmechanically neither across
experiments in Heaana, the reel of wire nor, in the oppite
succeeding in transmitting thedirection, across the sixty Bunsen
voice mechanically there is no cells. Had he, instead, considered
mention of the reel of wire, the presence of the reel, his thesis -
repeagdly mentioned in which was nogheless accepted by
Meucci’s depsition. As for the judge William J. Wallace in his
rest, Prof. Cross went on tosentence adverse to Meucci - would
explain  minutely, in his have fallen apart. In fact, it was well
affidavit, how he had placed theknown, long before the time of the
two communicating persons at aBell/Globe trial, that a fundamal
distance of 80 feet apart, (morerequirement for mehanical
or less equivalent to the lengthtransmission of sound (and
of the three rooms plus theesgcially of speech), is that the
width of Meucci’s workshop in trarsmitting medium either be rigid
Havana), that there were brick(such as wooden or metal rods,
walls between the rooms, and juxtaposed head to head) or that it
closed doors with transomsbe made with a string, even a thin
across which the wires wereone, of any material, as long as it is
pulled (but not too tightly, tightly stretched between the two
Cross emphasized), and so onmembranes, the transmitting one
Cross added that he had usednd the receiving one, so that the
coper wire of the type vibration of the first can be
currently used by bellhangers,transmitted to the string and from
but that a large wire was betterthere to the second (receiving)
(alluding to the corresponding membrane.
phrase inserted into Meucci’'s Besides, the thesis upheld by
caveat, of which we will speak Prof. Cross was rather puerile, in
in Vol. 3). It therefore gpears addition to being offensive to An-
evident that Cross’'s agou- tonio Meucci, considering that even
lousness was applied to allchildren had known how to make a
distinctive elements good string telephone for at least a
characterizing Meuwdi's couple of centuries. Cross’s thesis
experiment, except those thatworked well only because of judge
would have unequivocally Wallace’s conivance (or ig-
demorstrated that there was annorance), and also because of the
electrical transmission  of negligence on the part of Globe’s
sound. lawyers, not haing summoned an

In fact, had Prof. Cross expert to winess for their party.
inserted a (large) reel of copperThere were, indeed, many profes-
wire into the circuit - as in all of sors in New York who would have
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been able (and happy) tothe transmission of the word in
counter  Cross’s  affidavit, Meucci's  first  experiment in
among them Professors AmosHavana. Had he done so, however,
E. Dolbear and C. A. Young, he would have admitted that in both
who so admirably ebscribed experiments the word was trans-
(two  years before  the mitted electrically not mechani-
Bell/Globe trial) thestatic tele- cally. His unfair behavior can only
phone, upon the principle of be explained with his friendship
which Meucci’'s experiments in with Alexander Graham Bell (we
Havana were based. give in the following some quota-
As for Prof. Cross’'s tions on this subject) and his con-
comments and experimentsequent loyalty to the party,
based on Antonio Meucci's American Bell Telephone Cquany,
letter  published by the in favor of which he tedied.
Commercio di Genovan 1 De-
cember 1865, we have alreadyLetter from Antonio Meucci to
remarked (see p. 319) that thislgnazio Corbellini (13 October 1865)
letter was gratuitously [pUb”ShEd byL’Eco d’ltalia of New
interpreted by Prof. Cross toYork under ‘Nuove Scoperte
mean that also the person at th#aliane” on 21 October 1865 and
receiving end may hold theby “ll Commercio di Genova”as
conductor between his teeth.editorial news, on 1 December
We reproduce, at the end of thisl865F°
paragraph the whole passage of
said letter, so that the reader Clifton, Staten Island,
could verify that Meucci 13 October 1865.
correctly quoted his first ~ To Mr. Ignazio Corbellini,
experiment in Haana, saying Arenzano (Genoa)
that with “... an instrument held In the Eco d'ltalia published last
to the ear ... one could transmit19 August, | read of a new disesy
the exact word by holding thethat regards one of my efforts; |
conductor in the mouth and
pressing it between the teeth

o . . 26This letter, as published bly Commercio
Finally, it is hard to believe di Genova was exhibited by the lawyers of
that Prof. Cross was not awareamerican Bell Telephone Co.at the

at the time he swore his aboveBelliGlobe trial as Complainant’s Exhibit
affidavit (April 1886), of the F together with their own trataion into
theory and epieriments on the English, asComplainant’'s Exhibit G and

. leph | also, as published by ’Eco d'ltalia, as
static telephone(see also our Complainant’s Exhibit F (including their

appendix on p. 437), that wouldtranslation into Eglish). However, the
much better explain Meucci’s author decided to have the translation
second experiment in Havananewly made by AIT, to match as faithfully

Analogously Prof. Cross could 88 possible Mewt's original letter. As a
A ! S consequence of that, the reader may find
easily imagine avariable re-

) ) . some diffeences between our translation
sistancemechanism to explain and those exhited at the Bell/Globe trial.
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enclose it here so that you mayand offering me his services, | com-
examine it. municated to him my discovery,

| was one of the first to work which | have always believed very
with all assiduity in the art of useful, reserving myself to give him
eledricity as well as galvanism further clarifications when he
since the time of their first should come to see me again, which
discovery; at the time | lived in he was not able to do bause of his
Havana. Having abandoned thismany occupations and, not seeing
branch of research because othim anymore, all emained in
the huge expenses, | devotedblivion.
myself when | came to the As | have told you supra, | found
United States to other branchesthe article, enclosed here, in the Eco
but | did not abandon it. On the d’ltalia and | wanted and still want
contrary, every now and then Ito justify that | had made this
made some tests on thisdiscovery, and since it is idécal
beautiful discovery, and by with that of Mr. Manzetti | thought
means of some little that Mr. Bendelari had disclosed to
experiments | came to diever someone what | had verbally
that[with] an instrument held to communicated to him. | then wrote
the ear and with the aid of to Mr. Bendelari on the subject and
electricity and a metallic wire, he responded, copy of whichtls
one could transmit the exactl remitto you.
word by holding the conductor | do not pretend to deny Mr.
in the mouth and pressing itManzetti his invention, but | only
between the teeth, and at anywant to let it be remarked that two
distance two pesons could put thoughts can be found to contain the
themselves in direct same discovery, and that by uniting
communication, without the ne-the two ideas one could more easily
cessity of communicating theirarrive at the certainty about a thing
secrets to others. But because ofo impotant.
my too many occupations | If ever you should find yourself
abandoned it with the idea of together with said Mr. Manzetti or
comnunicating it to some with any friend of his, | pray you to
intelligent compatriot so that communicate to him what | have
the first experiments could be told you, and | send you my thanks
made in our beautiful Italy. in advance for doing so (...)

In the year 1860, starting my Antonio Meucci
friend Mr. Bendelari for Italy
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Cross and Bell flame... But Cross welcomed Bell as
a full partner in “our acoustic
[from: Robert V. Bruce, see experments.” In late April[1874],
bibl.] writing about an idea for making a
liquid-column gauge more sétige
[p. 93] ... in October 1872 to sound waves, Cross added, “If
Bell began attending free publicyou are at leisure and care to try a
lectures on zoology, geology,few more experiments | should be
and eperimental mechanics glad to see you.” ...
at the Masachusetts Institute of  [p. 125] [September 1874, Edi-
Tedinology. The lectures on tor's note] Professor Cross invited
expeimental mehanics were him to talk over the summer’s work
given by Charles A. Cross,“and perhaps plan for a fttle
assistant to MIT's Profe®r more.”...
Edward Pickeing, an acousti- [p. 131] [mid November 1874,
cal physicist. Cross had justEditors note] ... Bell even
helped improve a device “ventured cautiously” to try his
Pickering had contrived two telephone theory on Farmer... “He
years earlier for “the electrical advised me to publish the idea in the
transmission of sound”.?? Philosophical Magazine after | had
[p. 110]In March[1874] he protected my [multiple, Edior’s
[Bell] went to see Charles Crossnote] telegraphic scheme.”
demonstrate Helmholtz experi-Professor Cross agreed with
ments in a lecture at MIT and Farmer but like Bell, Farmer and
afterwards talked with Cross Cross thought the currents gener-
about tuning forks and ated by the voice would be too
sympathetic \arations. After feeble for practical use.... Two days
Bell's own lecture at MIT in later [end November 1874, Editor's
April on speech training for note]he made what seemed “a most
deaf-mutes, it was Cross whoextraordinary disovery’... Elated,
came up to offer him the use ofBell invited Professor Cross and
the Institute’s apparatus andothers to a demonstration. But

laboratories ... Cross had to disabuse his young
[p. 112] ... Bell's ingenious friend... as dseph Henry had
ideas won him an invitation to anticipated him. ... More than that,

describe them atCross’s own Cross told Bell of Philipp Reis’s use
Sogety of Arts lecture on the of the effect in his “tebhone” of
phonautagraph and manometric 1861. ...

27Both Prof. Edward E. Pickering and George F. Durant's Deposition (19

Prof. Charles R. Cross opposedApril 1886)

Alexarder Graham Bell in the

question of preagence of inventing [passages regarding the Havana
the telephone, and in particular in theexperiment]

trial of United States vs. American

Bell Telephone Co. et al., in the State

of Massachusetts.
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Note Mr. George F. Durant Mr Grant for some time, Mr Grant
testified in favor of the introduced them to me; and I think
American  Bell Telephone Mr Grant handed me someagers;
Company. He was examined byand one of them, who spokediish
Mr. James J. Storrow attorneyquite well, told me the story which
for the American Bell, and the papers contained, or were said
cross-examined by Mr. David to contain. | don’'t renember it in
Humphreys, attorney for the detail now. Mr Grant told them that
Globe Telephone Company. | would give the matter attention,

and the gendmen left. | took the

[Question No.l1] State your papers and put them in the drawer
age, residence and occupation. of my desk. It was in manuscript; |

[Answer No. 1] Age 44. think it was perhaps ten or a dozen
Vice-president and generalpages of legal cap; my best
manager of the Bell Telephonerecollection is that it was written on
of Missouri; | reside at St. both sides.

Louis. [Question No.13] Did you af-

[Question No.3] Were you terwards read it?
ever connected with the [Answer No.13] Yes sir | think |
American Dstrict Telegraph read it that same evening.

Company of New York? [Question No. 14] Did these
[Answer No.3] Yes sir. Italians, or either of them, ever
[Question No.4] When and come again and talk with you?

in what capacity? [Answer No. 14] Yes sir, they

[Answer No.4] From about called repeatedly, at intervals, per-
1871 to October, 1874, ashaps of two weeks or a month. And |
supeintendent of the New Yorkhad told Mr Grant that | did't see
Division. anything in the papers at all; that |

[Question No0.12] Do you thought the man was a crank,
remember while you were at thealthough when they came | treated
62 Broadway and New Streetthem very politely and told them |
office [of the American District had been pressed for time and had
Telegraph Company] some not given the matter any attention.
Italians coming to the office After they called several times Mr.
about some alleged electricalGrant suggested that | had better
invention; if so, state generally hand the papers to him, which | did,
what your rectlection is about and was very glad to get rid of them.
it? [Question No.15] Do you know

[Answer No. 12] | where the papers are now?
remember one day two [Answer No.15] I do not.
foreigners coming into the  [Question No.16] Did these two
office and one of them having amen ever explain to you ahjng
conversation with Mr Grant about any experiment they had
perhaps for half an hour or so. made, or what did they tell you on
After they had conversed withthat subject?
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[Answer No.16] At the time papers at all; it was a piece of metal
the papers were handed to mestuck in the mouth. My best
this gentleman who spokerecollection is this: that the papers
English described to me the described a story of an pa&riment
contents of the papers whichmade by one of these gentlemen in
related to some @eriment they Cuba, where one party lived. They
had had, and the gentlemanwere in separate rooms and a wire
who was with him ltened very or two wires between them, and on
attentively to the exptetion; that wire they had a galvanic
and it seems to me that it was irbattery of seeral cdls; and by
relating this story that they sticking one end of the circuit or
referred to some apparatusloop of wire, repesented by a piece
which was stuck in the mouth. lof metal, in the mouth, they
remenber distinctly when the transmitted some sigpls, or
gentleman described about thesensations, rather, which were
device being placed in thereceived by another person in
mouth, and the other mananother room, who had also a piece
having it in the mouth that someof metal in his mouth.
sensations were produced; and...)
this gentleman who was with
him seemed to confirm what heBibliography
said by gestures, by pointing toAffidavit ofCharles RCross,sworn 22
his mouth particularly. Apri 188628, National Archives and

Records Administration, Northeast Region,
Apparently he understood New York, NY - Records of the US (Cuit

everything that was  said, court for the Southern District of New

although he didn’t say a word York - The American Bell Tephone Co. et

himself al. vs. The Globe Telephone Co. et al. -
[Question No.17] Did they Deposition of Charles R. Cross, Exhibits

and Affidavits
tell you where they had made ffidavit ofAntonioMeuccj sworn 9

any of t_hese experiments; di October 1885, National Archives and
they metion the place? Records Administration, Northeasédron,
[Answer No.17] | think it New York, NY - Records of the US Circuit

was in Cuba. My recollection is Court for the Southern District of New

- - York - The American Bell Tephone Co. et
that this man was a dentist, ar]dal. vs. The Globe Telephone Co. et al. -

a_n e>pe_r|ment Was made with Deposition of Antonio Meucci, Defendant’s
his assigant. It is so long ago Exhibit No. 120. Also ‘Deposition of
that | have forgotten that part of Antonio Meucci,’ New York Public Library

it. That is my best recollection (Annex), Part 2, p. 10 seqq.
about it Affidavit ofEsterre[Esthe} Meucci sworn

. 2 April 1880, National Archives and
[Cross ’ Question N0.62]  Records Administration, College Park, MD
Why didn't you ask them to-RG60, File 6921-1885, Box 10, Folder 1
bring their instruments to the

office? 28This affidavit is identical to that sworn on 7
[Answer No. 62] | don't January 1886, and exhibited in the case

think there were any ‘American Bell Telephone Co. et al. vsatidnal

. . . Improved Telephone Co. et al.’ in the Eastern
instruments imolved in those pistrict of Louisiana.
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(originally filed at the Ingrior Dept.

file 4513-1885, Encl. 5).

Affidavit of GaetanoNegrettj sworn

5 July 1880, National Archives and
Records Administration, College Park,
MD - RG60, File 6921-1885, Box 10,
Folder 1 (originally filed at the Interior
Dept. file 4513-1885, Enclosure 9)
Affidavit ofLuigi Tartarini, sworn 2
April 1880, National Archives and
Records Administration, College Park,
MD - RG60, File 6921-1885, Box 10,
Folder 1 (originally filed at the Interior
Dept. file 4513-1885, Enclosure 11)
Bruce, R. V.Bell - Alexander
Graham Bell and the Conquest of
Solitude Carnell University Press,
Ithaca and London, 1973

Circular of Globe Telephone CoNew
York, issued 12 September 1885,
National Archives and Records
Administration, Northeast Region,
New York, NY - Records of the US
Circuit Court for the Southern District
of New York - The American Bell
Telephone Co. et al. vs. The Globe
Telephone Co. et al. - Deptien of
Antonio Meucci, Complainants’
Exhibit “H.” Also ‘Deposition of
Antonio Meucci,” New York Public
Library (Annex), Part 2, p. 47 seqq.
Deposition ofCharles RCross
rendered Apr-Oct 1886, National
Archives and Records Administration,
Northeast Rgion, New York, NY -
Records of the US Circuit Court for
the Southern District of New York -
The American Bell Tephone Co. et

al. vs. The Globe Telephone Co. et al.

Antonio Meuc

Deposition ofGeorge FDurant, rendered

19 April 1886, National Archives and
Records Administration, Northeast Region,
New York, NY - Records of the US Circuit
Court for the Southern Btrict of New
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uses an indu®mn coil of 2,000
THE STATIC TELEPHONE ohms. A ground or return circuit is

not present here. The equivalent is
the body itself. There is no passage
of electricity from plate to plate: the
ction is purely inductive through
space. The insulation is
accamplished by the intervening air
space, and by a coating of
varnish—an excellent di-electric.
There is a device to dibarge the
Amos E. Ddbear (Physics ingluct_ion plate in copection with_
this instrument, which keeps it
professor at - Tufts = Claige, constantly up to its full possilties
Medford, MA) held Iefore the When t%isp instrumer?t is fu.II
American Association for the ully
Advancement of ScienceCharg?d' and the electrl_cal
(AAAS) on 31 August 1883. condtions are perfect, the receiver

His lecture was followed by a may be entirely disconnected from
discussion with the participation the transmitter, and the sounds and

of Prof. H. A. Rowland, Aaas COnversation can st be heard, even
President, Prof. C. A. Young, : .
venor e Gray, FE| 80 S e e
Nipher, AAAS Secr@ary, and .~ "

in use work much better than new
nes, as each plate acts as a
condenser.

In the discussion which folwed,
Dr. Dolbear was asked if the state of
cThe St Telgpnone {08 STosprere n any vy, et
By Prof. A. E. Dolbear, of P ) L

have used thesenstruments said
he, on an actual line between
Boston and New Yorkon a night
when it rained over the whole length
of the line, and the whole line was
as badly insulated as it well could
be. | have also used it on the same
line under the most favourable
condtions for insulation, and could
not really perceive much difference.
It seemed to be as loud at one time
as at another.

President H. A. Rowland:Of
course this is on an entirelyftérent
principle from our telephone. What
interested me considerably was the

We report a few quotations
of the time, that may help the
reader to better understand thi
unusual type of telephone.

Prof. Dolbear’s lecture

We reproduce below the
paper The Static Telephone
referring to a lecture by Prof.

others. We have pointed out in
bold characters the passage
that evoke Antonio Meucci's
expetiments in Havana.

College Hill, Mass.

In the static telephone, a
ring of hard rubber is used,
within which aretwo parallel
metal plates separated by a
body of air (a non-conductor)
one plate connected with the
line carrying the current. The
electrifying of one plate then
causes attraction or repulsion
of the free plate, and thus a
sound in the receiveilhis does
away with magnetism This
system theffere requires a very
large electranotive force, and



448

Antonio Meuc

fact, thatone could hear better poles of the condenser are
when the plates were charged connected by conductors. | may
The eplanation theordtally is have misunderstood the statement;
very simple; andt is the same but if that is correct, | should like to
as that the Thomson know whether that can bemained
electrometer is more sensitive or not.
when the jar is charged than  President Rowland: Well, |
when it is not charged; the suppose we all know how retentive
reason being, that the attractionan electroscope is of a charge. |
is proportionate to the square of suppose the idea is very similar in
the difference of the potentials,this case. | do not suppose the plates
rather than the simple have a difference of potgal. If you
difference of the potentials. should leave them for a moment, |
Therefore a small difference inshould suppose they would soon
the quantity, when it is large, have a little return charge. If the
produces a greater effect thantwo plates of the condenser were
when it is small. So the together, they would have the same
explanation is ¥actly the same potential. | understood it as merely
as that the Thwoson elec- a return charge. | do not know how
trometer is more sensitive whenProfessor Dolbear nderstands it.
you have the jar charged than Prof. Dolbear: The instrument
when you do not. So, the higheiitself is a most delicate efeometer
the charge one would get, thewhen tested in this way; and when it
more sensitive the instrumentis charged and really in good
would be. | was especially working order, the gatlest tap upon
interested in it, beause it was the instrument serves to show that it
on suchan entirely different is in good working ater, for one
principle  from the Bell can apply the instnment to his ear
instrument | don’t wish to say and hear himself talk. This is the
anything about patent laws orcase, even when the two plates of
decisions on this subject, forthe camdenser are connected with
they have nothing to do witheach other through the induction
this; but, scientifically, this is an coil and so, although they may have
entirely diferent instrument been there for hours, or even for
from the Bell istrument, and | days—the diérence between an
am especially inteested on that instrument that has not been used
account. and one that has been charged is
Prof. T. C. Mendenhalll very appreciable.
profess not to have quite President Rowland: suppose in
understood the statement madéhat case it would be simply from
by Prof. Dobear. | should like the charge of the varnishedrface?
to hear your own (the Prof. Dolbear:Yes; | think they
president’s) opinion with regard retain their charge for a much
to that charge which mains in longer time if the surface is var-
spite of the fact that the twonished. | do think there is a differ-
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ence between the behaviour of Prof. DolbearYes;l have heard
this and the charged cable. If asimply by putting the end of an
cable be charged for half aninsulated wire to my ear and
hour by batery, it will require listening. | corsider the nstrument
half an hour to run out again, as sinply the enlarged terminal of
but it will be at that time quite a wire, and that you are actually
discharged. But that is not thelistening at the end of a wire.
case with this instrument. Mr. E. Gray:l have made a good
President Rowland: should many experiments in another line,
suppose it was the charge in thavhich | may state briefly, which may
varnished surface. throw some light upon this, and yet |
Prof. W. A. Anthony: thinkitis very well understood. You
Profesor Dolbear did not say remember, some of you, reading of
anything about one advantagesuch expernents made in 1874,
that this telphone has over the relating to the reproducing of music
other, that struck me when lon a plate by simply rapping with
read the dscriptions of it the finger or with some animal
earlier—that, in consguence of tissue. Now, | made this experiment,
using this electricity at such awhich seems to prove to my mind
high potential, the ordinary that the operation is as Prof.
telegraph lines or other Dolbear has explained it. 1 set my
instruments would have veryrevolving disc, which was a simple
little effect upon it: therefore the disc of zinc, revolving at a steady
telephone is very free fromrate, giving it a pressure with the
induction. fingers. Thenl had fifty cells of
Prof. Dolbear: My battery set upas much as | could
experience has been inbear, passing through them, and
accordance with that theory. had some one close the circuit with
Electromotive  force  from a Morse key. At the same time the
induction from telegraph-lines key was closed, my finger would be
is ordinarily tolerably small, jerked faward in the diection of
although there may be at timesthe rotation of the disc: and it would
considerable strength of remain in that foward condition,
current. But, the eldémomotive showing an ricrease of friction,
force being so strong in myuntil the key would be opened, and
circuit, it follows that the action then it would drop back; showing
of such induced cuvents is very that from some cause there was an
slight, and does not interfereincrease of frition, either due to
with work. molecular disurbance, or, what is
Prof. C. A. Young:l would probably the case, to attraction
like to inquire whether you have between the fiper and the plate. It
tried any experiments in puttingis necessary, to produce this
the end of the wire to the ear toexperiment, that the cuticle be
illustrate the sensitiveness of theperfectly dry. You must rub it a long
ear? time, and have it péctly pdished,;
and then the cuticle dsomes a
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dielectric, and the body is  President Rowland: You at-
charged with one kind of elec-tribute it to attraction?
tricity, and the wire or the plate Mr. Gray: Yes; my experiments
with another. Later | got some seem to prove that; | pgume, be-
fairly =~ good results in cause there was adhesion, there was
articulation by using a small an increase of friction during the
diaphragm with all the time of the charge and the tieg-
conditions as nearly right as go, when the circuit was open.
possible; and, having a current There was really no circuit except
of sufficient electromotive force, when the charge was taken off.
| could actually understand Sec. F. E. Nipherln regard to
words produced on the end ofthe case of which Prof. Dolbear
my finger. spoke, when it might be supposed
President RowlandWhat is that electricity does actually pass
the difference between that androm the line into the ground, it
Edison’s motorphone? seems to me that that fact, so far as
Mr. Gray: In Edison’s it did exist, would be prejudial to
motomphone, when theucrent the action of the instiments; that
was thrown on, there was awhat we want to bring about is not
decrease of friction; there wasa current but as great a difference
chemical action taking place on of potential as posble ketween the
the surface. In this case there isplates»
none, and there is an increase

of friction when the cuent is We have already commented on
on: perhaps “current” is a bad prof. Dolbear's statements in the
word to use. main text. All the same, we wish to
President Rovénd: The emphasize how this type of tele-
principle is the same. phone did not require rgaets and

Mr. Gray:One is a chemical was experimented scessfully on
action, which causes the friction the New York - Bston line in the
to be less at the moment ofworst atmospheric conditions, with
charge. In this case, however.excellent results. Elisha Gray, be-
this is purely static contact, andsides fully caofirming Prof. Dol-
increases the friction in the pear's affirmetions, added that he
same manner that the plates arehad himself experimented with a
thrown together when they arestatic teéphone over another stretch
charged in this telephone. Andand that he had there used fifty cells,
the motion, of course, or sound,just like Meucci who, in Havana,
is produced by a letting-go of had used up to sixty.
the finger from the plate, and  Espegally interesting is also
not by actual vibration, in the prof. Rowland’s observation about
same sense that it takes placehe analogy between the static tele-
between the two plates in thiSphone and the Thomson et®me-
receiver of Prof. Dolbear. ter, whose static polarization greatly

influences its sensitivity. Finally,



Havana

451

quite striking is Prof. Ddlear's devised a transmitter in whh the
answer to Prof. Young's diaphragm was one plate of a small
question, affirming that the re- battery. When it vibrated, so did the
ceiver held to the ear could bevoltage of the battery and the
reduced to a simple enlargedcurrent in the circuit. In a sepate
condudor terminal, which arrangement Dolbear ebigned a
reminds us Meucci's copperreceiver with metal plates in the
tongue. form of a capacitor. The fluctuating
As referred by F. V. Hunt current caused one plate to vibrate,
(see bibl.), the principle of the producing sound. Dolbear’s diees
static telephone was not onlywere not caipetitive as telphone
used in the various types ofinstruments, though the acitor
condenser micnqohones but principle proved valuable in some
also in thestatic lougspeaker microphone designs in the 20th
which made its first ggearance century ...»
in the decade between 1925 and
1935 (when many patentBibliography
applications on static (Editorial), The Static Telephori@aper
loudspeakers were filed) angread by Prof. Amos E. Dolbear and

. . ..,_extensively discussed at the American
which was taken up agan, WIthAssociation for the Advancement of

better materials and sgence], The Telegraphic Journal and
performance, in the 1950s. Electrical Review, London, 29 September
1883, pp. 237-8
. _ : Aitken, W.,Who invented the Te&dhone?
I:Irl?rLedeggnYeearsThbey I‘:]gitn Blackie and Son Limited, Lmlon and
! Glasgow, 1939
Brooks . L Brooks, J.,Telephone — The First Hdred
«... Maintaining that the vears Harper & Row, New York, N.Y.,
Bell patents covered only the1976, pp. 76-80
magneto transmitter and Dolbear, A. E., The Telephone Lee &
receiver, Dolbear, in October Shepard, Boston, 1877, pp. 99-116, also

. reproduced in “Deposition of Antonio
1,880’ applled for a patent on Meucci,” Part 3 (Documentary kdlence),
his own carbon trasmitter and pp. 108-111, New York Public Library
condenser receiver ... in April Dolbear, A. E.On Telephone Systems
1881, the patent was granted,[Dolbear’s electrostatic receiver ifated
Whereupon Dolbear cheeded on p. 162], Lecture delivered at the Franklin

. Institute, The Telegraphic Jonal and

to mporporate the = Dolbear Electrical Review, 12 February 1886, pp.
Electric Telephone Guopany 140-144 and 19 February pp. 161-165

L» Du Moncel, Th. (Comte),Le Téléphone
Librairie Hachette et Cie., Paris, 1882
‘Telephone’ (Encyclopaedia Finn, B. S..TelephoneEncyclopaedia

- - . Britannica, 15th Edition, 1990, pp. 495-499
Britannica), by Bernard Finn Hunt, F. V. Electroacustics: The Angdis

L another meth‘?d Of rans- o Transduction and Its Historical
mitting Sou_nd electrically was gackgroundHarvard University Press,
developed in 1878 when A. E.Cambridge, MA (USA), 1954.
Dolbear, a professor of physics,
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his work as a land surveyor and also
INNOCENZO MANZETTI musical and scientific instruments

for third parties. He also built a bi-
cycle and a piano. He amused him-
self by inlaying precious miniares

in ivory or bone, often using a
special pantograph poeived by
Saint Bénin boaidg school run him for the reprod_uction of bas-re-
by the Jesuits, and then toIlefs on marble, ivory or wood,
Turin, where He obtained ascaled _at pIeasure._Sat]se_ntIy,_
diploma as a land seyor, Manzettl suAcceeded in mgklng his
thereafter returning to Aosta. J0HEY de flGte play any piece ex-
For a time he worked in the ecuted by a musician on an organ,

Civil Endineging Corps. He by making the latter's keys mute
9 g ~Orps. He 44 connecting them to the automa-
became interested in acoustics

hani hvdia ton’s finger controls. He also built,
mechanics, YOWACS, 55 a toy for his daughter, a wooden
electricity and astronomy. It is fivi boi
said that he only slept an ying parrot (perroquet en bois
avaage of two hours per da volan) also mechanically wound,
worki?1 and ex ement?n a”y’which began by beating its wings,
9 xp 9 then slowly rose into the air and
the rest of the time. :
; . . hovered for two or three minutes,
His first work, which

) then went to settle on a shelf.
brought him much fame, was a

flute-playing automaton, built in In 1855 Manzetti invented an
1849, It was in the stylized ingenious hydraulic machine to

e mpty water from the wells of the
shape of a man, life-size, seate . .
o ) llomont mines, which were oth-
on a chair with a flute in hand. . i -
: . . erwise unserviceable. His con-
Hidden inside the chair were

levers. connecting beams an truction is minutely described by
com r'essed-air ?ubes which is clergyman = friend Edouard

P oL Bérard inLa feuille d’Aosten 1862.
made the automaton’s fiers

move on the flute kevs. as WeIIIn 1864, just after marrying Miss
as its lios. accordin yt(') a ro_Rosa Sofia Anzola, he built a steam-

ps, ac 9 p powered car, 27 years ahead of the
gram mechanically recorded on . : .

. i one realized in Paris by Jaillet,

a cylinder, similar to those used .
) . and an earth tescope with three
in player pianos. The automaton

was wound like a clock. and converging lenses thatlaved to
e observe a lizard’'s moweents at a
could peform twelve different

arias. At the beginning of its distance of 7 km. He also built a

performance, the automaton
would rise from the chair, bow 2°Flute player It must be recalled that in
its head and roll its eyes. the_ whole Aosta valley - though being a

In his WOI’kShOp, Innocenzo "égion qf ItaI)_/ - the language currently
Manzetti constructed QEOdetiCSpOken is mainly French, whereas all of-

: ficial deeds and labels are bilingual, ial
instruments that he needed folnd French.

Innocenzo Vincenzo Bar-
tolomeo Luigi Carlo Manzetti
was born in the town of Aosta
on 17 March 1826. After
primary school, he went to the
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pendulum watch which could bell Diritto of Turin® on 10 July
wound to work for one year. 1865;La Feuille d’Aosteon 25 July
Tancredi Tibaldi, a personal 1865; L'ltalia of Florence on 10
friend of Innocenzo Manzetti, August 18651 'Eco d’ltalia of New
recounted, in 1896, that the tele York on 19 August 1865; Il
phone idea came to ManzettiCommercio di Genovaf Genoa on
out of the desire to make hisl December 1865; thieetit Journal
autorraton talk just as he madeof Paris on 22 November 186bka
him play. That is, analogously Verita of Novara on 4 January 1866;
to the exedgtion of a piece and againl Commercio di Genova
played by another person, heon 6 January 1866.
wanted the automaton to pro- Here is the English translatiari
nounce words spoken from athe text published by thePetit
distance by another pson. Journal of Paris, written by the
Innocerzo’s  brother, Anania, lawyer Emile Quétand of the Paris’
recounted that the inspiration Imperial Court:
came from the memory of their
childhood games with the CURIOSITIES OF SCIENCE
chapeau a gibuga sprung top
hat that could be flattened forDiscovery of the transmission of
carrying under one’s arm) thatsound and speech by telegraph
they used as a loudspeaker to
scare their peers by speaking «A new discovery immensely
from another room into anotherfruitful in its possible applications
hat, connected to the first withboth in the fine arts as well as the
the usual system of the tautindustries is going to augment the
string. marvels of this century; and this is
Manzetti called his first tele- the transmission of the sounds and
phone model, made in 1864,0f the spoken words by telegraph.
télegraphe parlant (speaking The author of this discovery is
telegraph). It was never Mr. Manzetti of Aosta, inventor of a
patented nor presented affamous automaton ... ... Mzetti
conferences or deribed in the transmits directly the word by
newspapers by Manzettimeans of the ordinary telegraphic
himself, because he was timidwire, with an apparatus simpler
and retiring and, moreover, didthan the one which is now used for
not care about money. All the dispatches.
same it was spoken of, though Now, two merchants will be able
in generic terms and with ato discuss their business stantly
nearly identical text, in the from London to Calcutta, announce
following papers, probably each other speculations, propose
informed by Mazetti's friends them, conclude them. Many
or after reading the first news in
the Aosta’s paper
L’Indépendantof 29 June 1865:

3OThere were two different magazineteti
Il Diritto; one from Turin and the other
from Florence-Rome.
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experiments have been madécertainly more practical than
already. They were soessful Meucci’'s sygeem which, equiring
enough to establish theone to hold the conductor between
practical possibility of this one’s teeth, impeded the speaker’s
discovery. Music can already be proper elaution.” Il Diritto also
perfectly transmited; as for the made a point of mderlining how
words, the sonorous ones areMeucci’s supicion that his friend
heard distinctly ...» Enrico Bendtri, going to Italy in
At this point in the text, 1860, might have unveiled the news
L'Eco d’ltalia of 19 August of Meuci's discovery - which
1865, which had lifted it, adds: might then have been picked up by
“ those [the words] with a Manzetti - was denied in a letter sent
closed pronunettion are heard by Berdelari to Meucci on 15
confusedly; that comes from theSeptember 1865. Besides, Meucci's
material Manzetti has been ableexpresions btward Manzetti were
to use for his apgratus, which very cordial, admitting that'two
he is now perfecting ...” thoughts can be found to contain the
In its second announcementsame dicovery,” as we have
published on 22 August 1865, reported in the foregoing.
La Feuille d’Aostereported the The only technical description of
following news: “... It is Manzetti's invention came from the
rumored that English pen of Dr. Pierre Dupont, a friend of
technicians to whom Mr. the inventor's, who was a medical
Manzetti illustrated his method doctor and a Major in the Sardinian
for transmitting spoken words army. His description, however, was
on the telegraph wirentend to only found after his death, among
apply said invention in England his papers, without date on it
on seeral private teégraph although Caniggia and Poggianti
lines.” (see bibl.) maintain that it was
It is also known that written in 1861. J. Bicherel (see
Antonio Meucci, having read bibl.) maintained that the same
said news inL’Eco d’ltalia, description appeared itan Aosta
published in New York, sent a newspaper of the pied,” not better
letter to Il Commercio di specified. We inlude Dupont's
Genova as well as toL’Eco description here, tratated from
d’ltalia, claiming his priority French:
and quoting his experiments, "The speaking telegraph con-
made in 1849 in Havana. sisted of a funnel-shaped cornet in
Il Diritto on 21 December which was placed, transversally, an
1865, confuted Meucci’'s iron lamina, in the shape of a very
argument, writing in defense of thin plate. This plate easily vibrated
Manzetti, and especially under the impulsion of the sound
exalting the properties of awaves coming from the bottom of
(vaguely described) mechanicalthe funnel. In the cornet, there was
mouth used by Mazetti, also a magnetized steel needle,
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running inside a bobbin, magnetostriton receiver, quite

vertically placed with respect to similar to those developed by the
the vibrating lamina and very German Johann Philipp Reis in
close to the same. 1861 (probably, without Manzetti

From the bobbin or spindle being aware of). In fact, in both
started a silk-coated coppercases we have a needle, as a
wire, the other end of which wasmagnetic core, against which an iron
comected to aobbin placed in plate vibrates. And, due to the
an apparatus identical to that known limitations of the make-and-
described above. From this break systems, the strument
second apparatus  startedshowed defects in the transmission
another electric wire, which of articulated words, that Manzetti
was connected to join thewas not yet able to eliminate, as was
former. Now, if in the vicinity of written in L'Eco d'ltalia. Another
the lamina of one of the cornets confirmation of this hypothesis,
a sound was emitted, this soundcomes from the clergyman Bérard
was ilmmediately reproduced by who declared that words containing
the lamina in the other cornet. the lettersc, f, g,j, |, u, v, X, andz

The communication betweencould not be transmitted and that,
the laminae of the two cornetsconsguently, it was impossible to
took place thanks to the hold a canplete conversation.
principle that the vibrations of Another posthumous desdiign
an iron plate in front of a pole of Manzetti's telephone came from a
of a piece of mapgtized iron short notice inll Progresso Italo-
produce electric cuents, the Americano of New York on 12
duration [i.e. frequency January 1937, by a certaitalia T.
Editor's note] of which is the Gronbony She affirmed that a
same as that of the motion of thanodel of Manzetti's tephone was
vibrating lamina. on display in the cahet of Physial

In a word, the acoustic Sciences of the “Accademia C. D.
waves produced by speechAndreis,” and that'it is composed
voice, sound into a cornet wereof a pernanent steel magnet shaped
transformed in the apparatusin a narow V, about 15 centimeters
into electric waves, and thenlong, enclosed in a wooden sheath.”
transformed back into acoustic From this notice, we can only learn
waves in the other coet.” that one of the models om@ined, as

The drawing reproduced a core,a permanent steel magnet
here—supposed to be consistershaped in a narrow V about 15
with the above notes by Dr.centimeters long instead of a
Dupont—is taken from a recentmagnetized steel needl@ehaps
book, authored by Caniggia andalso 15 centimeters long), not a big
Poggianti (see bibl.). difference.

Both the drawing and the  CountThéodose Du Moncétee
description above seem to referbibl.), who studied Manzetti's
to a “make-and-break” discovery fairly thoroughly, con-
telephone transmitter and to acluded, along our own hypothesis,
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that Manzetti’'s telephone was(see bibl.) describes him 4s. of
similar to Reis’s. Finally, the medium height. He had a blond
Royal Commission instituted in beard and hair the latter worn long
Italy in 1910 with the task, and flowng on his nape, like a
among others, of verifying Nazarene, a pale complexion, light
priority on the invetion of the blue eyes, a nose rather large at the
telephone, thus exessed itself base, slightly angular lineaments
regarding Mazetti (see bibl.): ...”
“Innocenzo Manzetti of Aosta On the facade of the little house
had invented soathing similar on Via Xavier de Maistre in Aosta,
[to a telephonefpxcept that no which Manzetti inhabited in the last
trace of the principle on which three years of his life, the Associa-
it was based hasmained.” tion of Mechanical ndustry and
After 1865, the press no Related Arts of Turin placed a
longer wrote of Manzetti's plaque in 1886, with the following
télégraph palant, nor of a inscription:
practical application for it

which leaves us to suppose that TO
it was abandoned. Only on 30 INNOCENZO MANZETTI
January 1878, th&anfulla of Executor in 1864

Rome reminded its readers - a Of the first telephone apparatus
year after the death of the
Aostan nvertor - that not all Nearly three years after

credit was owed to the mostManzetti's death, precisely on 7
acclaimed Alzander Grham Febwuary 1880, two Americans from

Bell. New York, Prof. Max Meyer, an
Manzeti died poor and American citizen residg in Paris
unreognized in Aosta on 17 and Sir Horace H. Hred, a New
March 1877 on the exact day of York Telegraph ispector,
his fifty-first birthday, one year accanpanied by the atady cited
after the death of his second an¢lergyman of the Aosta Cathedral,
last daughter, Marina Fortunata,Edouard Bérard, went to visit
who strikingly resembled him Manzetti's widow, Mrs. Rose
and whose loss had caused hifinzola, and Manzetti's brother,
enomous pain. Th first Louis, with the aim of purchasing
daughter, Maria Sofia, had diedthe rights, as well as the dooents
in 1867, at the age of two. Theand models of Manzetti'glégraph
obituary that appeared in theparlant On the same day a deed
Echo du Val d'Aosteon 19 Wwas signed, at theffices of the
March 1877, thus describednotary public César Grognon, by
Manzett's character*... His Which the two  Americans
excellent qualities of heart and committed to pay ten thousand
character, his kindness, hisltalian lire of the time (slightly over
inconparable affability made 40 million lire, or 30,000 dollars, in
him be loved by all ..."Tibaldi 1990) to the widow;as soon as it
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was estalished that Innocenzo made of pasteboard and a
Manzetti was the first inventor parchment kept at one tegmity by
of the tegphone.” An analogous means of a little ring, fairly solid.
document was signed with theThis parchment was perfited and
brother, Louis Manzetti, for the contained inside some thing of
sum of five thosand lire. After which | have no clear recollection
signing the deed, the two...” Thus, Manzetti's widow did not
Americans obtained dramgs mention any iron plate, nor the
and models from the widow andmagnetized needle with bobbin
the brother, for the sum of thirty though the shape of the instrument
French francs of the time seems to comply fairly well with
(around 1 million lire, or $830, that of the drawing shown above.
of 1990). In another letter written by
The clergyman Bérard wasBaron B. C. Bich of Aosta to the
accused by Prof. M. P. Fornari clergyman Bérard, dated 28 De-
of the University of Milan of cember 1883, it was specified that
having made a deal with the twothe few remains of Manzetti’'s tele-
Americans, supposed to bephone, consisting dfa little paste-
emissaries of the American Bellboard cornet with a little iron plate”
Telephone Company, inhad not been entrusted to the
disfavor of Mazetti's widow. Americans but to the Rev. Father
His accuses mpeared in two Denza, Physics professor at the
articles onL’Educatore Italiano Moncalieri boarding school, who
of Milan on 13 and 20 intended to pay honor towhocenzo
December 1883, which wereManzetti. The clergyman Bérard had
later translated into French andthe above letter folished and
published in three parts (18 andfurther declared that the two
25 January and | February 1884)Americans were by no means
by the Aosta Valley’s papdre emissaries of the Bell Company and
Patriote. Bérard defended that, on the contrary, theytanded
himself with long arguments - to use the evidence d¢ared in
published in three more issuesEurope to have the Bell patents
of Le Patriote (15 and 18 annulled. Nevertheless, sulsent
January and 14 March 1884) -searches for the two Amedns,
essentially taking Grahammade by order of Manzetti's
Bell's side and diminishing the brother, Louis, both in New York
importance  of  Manzetti's and in Paris (where Prof. Meyer had
télégraph patant. Moreover, he said he resided), yielded nostsdts;
had Manzetti's widow release athe two seemed to have vsimed,
staement in  which she thus leaving a shadow of doubt on
affrmed, among other things the assertions of clergyan Bérard.
(translation from French):...
The matter of the telephone ofBibliography
my huband, I. Manzetti, (Editorial), Ancora su Meucdietter from
consisted of a sort of S|eeve,ltaliaT. Gronbony, quoting Manzetti], Il
slightly tapered, with two ends
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MAPS SHOWING LOCATIONS QUOTED IN THE TEXT

A PescaderiaB Plaza de la CatedralC Plaza de ArmasD Puertas de
Monserrate;E Gran Teatro de TacorE Estacion de Villanuevas
Plaza y Mercado del Santo Cristd; Plaza Vieja;l Teatro Principal;L
Alameda de Paulayl Iglesia de San Francisco de Pauld;lglesia de
San Francisco de Asis y Fuente de los Leones.

A Fuente del Neptuno (current locatioiy;Malecén;C Torredn de San
LazaroD Calle San Lazarok Castillo del Principef La Zanja;G
Paseo de Tacom Estacidn provisoria de Ferrocarriles;Calzada de
San Luis Gonzagd; Paseo ExtramuralM Gran Teatro de Tacon
Estacién de Villanueva) Plaza del VaporP Campo de MarteQ)
Calzada del MonteRR Castillo de AtarésS Luyand stream



