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1. Introduction 

The viability criterion was presented in the III Iberian American Congress of 

Philosophy of Science and Technology that took place in 2010 in Buenos Aires, 

Argentina. 

Viability means the approval as viable by the peers of an accomplishment plan of 

something that has interest and doesn't exist yet.  

Examples of accomplishment plans are technical specifications of products, production 

processes definition or the social coordination mechanisms definition. 

With the viability criterion the distinction between communicating and making science, 

technology and medicine becomes blurred because making can be communicating for 

approval. 

The purpose of this study is to apply the viability criterion to an example taken from 

history of science and technology in order to illustrate features of the criterion, like the 

role of prototypes in the evaluation of the viability and the relevance of adjusting 

expectations when describing the interest. 

The selected example from the history of science and technology is the airship proposed 

by Bartolomeu Gusmão in 1709. 
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This work starts with a summary of the viability criterion followed by a summary of the 

example taken from the history of science and technology, then, by the application of 

the criterion to the example, and finally by the conclusions. 

 

2. Viability Criterion 

2.1.  Definition and relevance 

The work about the viability criterion (Coimbra, 2010) analyses viability as a special 

case of verifiability in which was taken as an example Ayer (1936) and of falsifiability 

(Popper 1935). 

Viability means the approval as viable by the peers of an accomplishment plan of 

something that has interest and doesn't exist yet. 

Examples of accomplishment plans are technical specifications of products, production 

processes definition or the social coordination mechanisms definition. 

The relevance of this special case is the exclusive focus in the analysis of things that 

begin to exist only in human imagination and that only can be accomplished by human 

action. 

Viability puts in highlight the fact that research does not need to have like starting point 

facts and problems. Research can have as a starting point imagination and interests. 

Viability puts in highlight the fact that research does not need to have as a result the 

elaboration of explanations. Research can have as a result the elaboration of 

transformations plans. 

Finally, viability also puts in highlight the fact that is not always necessary to build 

prototypes to make an evaluation. 
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2.2.  Enquiry about the criterion  

An inquiry was carried out by electronic mail to people from the area of Philosophy in 

which they were requested to comment the viability criterion. 

The results obtained in the inquiry were classified like references for related concepts, 

positive criticisms, negative criticisms and suggestions. 

The results classified as related concepts, was treated and presented in the 25th 

International Baltic Conference on the History of Science that took place in 2012 in 

Vilnius, Lithuania (Coimbra, 2012). 

In the comparison of the viability criterion with related concepts (Coimbra, 2012) we 

analyzed the resemblances and differences of the viability criterion concept with related 

concepts. It was possible to point resemblances and differences between the viability 

criterion and each one of the concepts indicated as related ones. None of the related 

concepts is equal to the viability criterion concept. 

The results classified as positive criticisms, negative criticisms and suggestions, was 

treated and presented in the 2th Lisbon International Conference on Philosophy of 

Science that took place in 2013 in Lisbon, Portugal (Coimbra, 2013).  

In the analysis of the criticisms and suggestions of the viability criterion, it is 

highlighted that the viability criterion is considered as presenting an interesting and 

attractive idea. All the negative criticisms were answered. We agree that more examples 

of application of the viability criterion are necessary. 

This work is developed in continuity with our previous work, in which is pointed that 

future research should focus on preparing examples of application of the viability 

criterion. 
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2.3.  Framework of the criterion according to the congress subject 

The theme of the 6th International Conference of European Society for the History of 

Science is "Communicating Science, Technology and Medicine” (ESHS,2014). 

Communicating science, technology and medicine has always been central to the 

scientific and technological enterprise, but across ages and spaces agents, audiences, 

means, aims and agendas behind this complex process have varied considerably. The 

interpretations put forward by historians of science, technology and medicine have also 

changed considerably. Historians have been compelled recently to move away from 

former historiographical categories opposing creative producers to passive recipients 

and consumers, and contrasting the production of knowledge with its transmission. The 

vertical model of diffusion has been superseded by a horizontal conception of 

circulation and appropriation of science, technology and medicine, which gives voice to 

various actors and to their different, often contradictory, agendas. Within this 

framework, science, technology and medicine are envisaged as active forms of 

communication, to such an extent as ultimately blurring the distinction between the 

making and the communicating of science, technology and medicine (ESHS,2014). 

We emphasize that the viability criterion matches the horizontal conception of 

circulation and appropriation of science, technology and medicine. 

With the viability criterion the distinction between communicating and making science, 

technology and medicine becomes blurred because making can be communicating for 

approval. 
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3. Example taken from the history of science and technology 

The selected example from the history of science and technology is the airship proposed 

by Bartolomeu Gusmão in 1709. 

In this section we present a short Bartolomeu Gusmão’s biography, we describe the 

airship that he proposed in 1709, and we show how his proposal was ignored. 

 

3.1.  Bartolomeu Gusmão’s biography 

Bartolomeu Lourenço Gusmão was born in Brazil in 1685, which was at the time a 

Portuguese colony, and died in Spain in 1724 (Freitas,1967,p.90-92). 

He spent most of his life in Brazil and Portugal, and spent short periods of time in the 

Netherlands, France, Italy and Spain. (Freitas,1967,p.90-92). 

Bartolomeu’s father, Francisco Lourenço, was born in Portugal, and his mother, Maria 

Alvares, was born in Brazil. 

Bartolomeu’s father is said by some historians to have been a surgeon, and other ones 

refer him as a business man (Freitas,1967,p.23). 

Bartolomeu’s parents lived in Brazil and had twelve children, six boys and six girls. 

Bartolomeu was the couple’s fourth son (Taunay,1942,p.18). 

From Bartolomeu’s brothers we point out Alexandre Gusmão, who led the Treaty of 

Madrid, which defined Brazil borders (Freitas,1967,p.26). 

Bartolomeu studied in Brazil, in Belem, at the seminar, between 1693 and 1700, and 

later at the College of the Company of Jesus in Bahia till 1701 (Freitas,1967,p.90-92). 

He was ordered priest in 1708 in Rio de Janeiro (Taunay,1942,p.38). He continued his 

studies in Portugal at Coimbra University in 1708 and between 1716 and 1720 
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(Freitas,1967,p.90-92), obtained the title of Doctor in Canons in 1720 

(Freitas,1967,p.73).  

During his life  Bartolomeu was appointed to several important positions like Secretary 

of State of the Portuguese King D. João V,  member of the Royal Academy of 

Portuguese History  in 1720, and Chaplain of the Royal House in 1722 

(Freitas,1967,p.90-92). 

His works comprise History, Geography, Law, Literature, Mathematics, Mechanics and 

Aerostatics, in which he is considered one of the pioneers (Freitas,1967,p.95) 

(Taunay,1934). 

Bartolomeu was considered a nice man, humble, with an exceptional and unusual 

intelligence (Taunay,1942,p.30). 

From the several Bartolomeu’s biographers, we point out Afonso Taunay (1876-1958) 

due to the extension and detail of the study carried out. 

 

3.2.  Airship proposed in 1709 

 

The application of privilege addressed to King D. João V 

In the beginning of 1709, Bartolomeu presented a claim for privilege for his airship to 

King D. João V (Taunay,1938,p.27) 

 

"Says the licentiate Bartolomeu Lourenço, he has discovered an apparatus to move in 

the air the same way we move in the ground, and by the sea, much faster, being able to 

travel many times the distance of 200 leagues in a day. 
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In this apparatus can be carried the most important warnings to the armies and to very 

distant lands almost at the same time in which they solve: being this of Your Highness’ 

concern much more than to the other King, due to the bigger distance between your 

domains; 

Thus can be avoided the misfortunes of the conquests, which proceed, in its majority, 

from the delay in Your Majesty receiving their news. 

Furthermore, Your Highness could order sooner whatever you need from them, and 

businessmen could issue payment notes with more safety at the same time. 

Every place besieged could be assisted both with men as with munitions and supplies all 

the time; and every people who want to could be taken out from it, and the enemy 

cannot prevent it. 

Regions near the Poles will be discovered, belonging to the Portuguese nation the glory 

of this discovery. 

Besides the uncountable conveniences, that time will show. [...] 

Asks your Highness to be granted with the privilege that, making this invention true, no 

one of any quality, may use it in anytime in this Kingdom, or its Conquests, without 

permission of the Petitioner or of his heirs, under penalty of losing all his belongings, 

and what else your Majesty consider" (Taunay,1938,p.28). 

 

The king signed the charter of mercy, granting the monopoly, being the dispatch 

published on 17th April 1709 (Taunay,1938,p.27). 
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When we read the petition text, we can notice Bartolomeu’s extraordinary lucidity 

concerning the advantages of aerial navigation, pointing many of its applications with 

an astonishing precision. (Taunay,1938,p.142). 

The distance of 200 leagues traveled in a day has deserved the attention of different 

authors, either in what concerns the distance that effectively represents 

(Taunay,1938,p.142), or the speed  that represents (Fiolhais,2011,p.28). Different 

assumptions caused calculations with different results. 

Our assumptions for the speed calculation of the proposed airship are that a league size 

is 6522 meters (Menezes, Miceli, Godoy,2011), and that the airship traveled for 24 

hours uninterruptedly like in sea navigation : (200*6.5)/24 which has the approximate 

result of 54 km hour. 

We call your attention to the point that the speed of 54km/hour fits a strong wind speed 

that would be the locomotion means used by aerostats identical to these that Bartolomeu 

used in his demos. This value indicates that he may have obtained it in experiences 

previous to his petition. 

There is a lack of explanation for how could air from the aerostat keep hot for 24 hours. 

Concerning this matter, we point out later experiences by Bartolomeu in the 

Netherlands about the use of lenses to generate heating. We wonder if Bartolomeu 

would have considered the use of lenses in order to heat aerostat air. 

(Freitas,1967,p.122). 

 

The aerostat demos made 

Bartolomeu made three demos of the aerostat at the Terreiro do Paço (Royal Palace 

Square) in 1709. (Taunay,1938,p.119-121). 
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The aerostats used in the demos were small, they did not have size to transport people, 

and they rose due to the heating of the air kept inside them (Taunay,1938,p.99). 

The first demo took place on 3rd august at the hall under the hall of the embassies in 

Torreão da Ribeira (Tower of the King), before King D João V. This demo was not 

successful, the aerostat burned just in the beginning of the demo (Taunay,1938,p.120-

121). 

The second demo occurred on 8th august at the hall of the embassies in Torreão da 

Ribeira, before King D João V and his Court. The aerostat used was a small globe made 

of thick paper that rose softly up to four meters high, and, as it was approaching the hall 

ceiling, it was destroyed by two servants of the royal house afraid of fire. 

(Taunay,1938,p.120). 

The third demo was on 3rd October, outdoor at House of India and the aerostat rose 

very high (Taunay,1938,p.104). 

There are five statements about the demos (Taunay,1938,p.102). One of the statements 

is by the Cardinal Michelangelo Conti, who was later Pope Innocence XIII 

(Taunay,1938,p.105). 

Figure 1 shows a Picture of an oil painting on canvas from 1940 (Visoni,2009,p.8) 

ordered to Bernardino Pereira by the Paulista Museum, in which he tried to reproduce 

the demo made on 8th august 1709 at the hall of the embassies, based on the existing 

statements (Taunay,1942,p.153) . The three persons in the center sat from the left to the 

right are the Cardinal Michelangelo Conti, King D João V and the Queen D Maria Ana 

of Hapsburg (Visoni,2009,p.8). The Picture also shows Infant D Francisco, Marquis of 

Fontes, noblemen and ladies that belonged to the Court and other persons. 

(Taunay,1942,p.164). 
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Figure 1 – Reconstitution of the demo made on 8th august 1709 

The places where the demos took place (Torreão da Ribeira and House of India) belong 

to ancient Lisbon and can be searched on the map that resulted from a survey carried out 

in 1719 (Torreão da Ribeira appears in the map with the name “Forte do Terreiro do 

Paço”) (Santos,2012,p.117). 

These places were later destroyed by the earthquake in 1755 which affected the city of 

Lisbon. 

The localization where once stood the demos’ places (Torreão da Ribeira and House of 

India) in Lisbon of nowadays can be searched in the map where is the overlap of the 

urban layout before the earthquake with the layout of the rebuilding plan 

(Barreiros,2012,p.141) 

 

The mystification of the invention 

There was a well positioned person in the Court of King D Joao V who was a 

Bartolomeu’s protector. It was Marquis of Fontes (Taunay,1938,p.285). 
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Marquis of Fontes’ first born son knew Bartolomeu well. He was his pupil in 

mathematics, and the only person that Bartolomeu let enter the place where he built the 

aerostats (Taunay,1938,p.285). 

Inconvenienced by external curiosity, in order to protect the secret and to amuse them, 

Bartolomeu and Marquis of Fontes’ first born son developed the mystification of the 

airship drawing with a description of the constituent parts. The drawing was left 

purposely pass on (Taunay,1938,p.285,p.515-516).  

The drawing will be known with the pejorative name of Passarola (big-ungracious-

bird).  

The Passarola drawing would cause an enormous discredit about Bartolomeu’s 

invention, and this mystification lasted for many years. (Taunay,1938,p.170). 

The Passarola drawing spread quickly and appeared in 1709 printed in Vienna, Italy, 

London and in documents in the Vatican (Taunay,1938,p.184,p.192). 

Figure 2 shows the Passarola drawing printed in July 1709 in Vienna, only one month 

after the petition deferral and before the demos took place (Taunay,1938,p.192). 

 

Figure 2 – the Passarola drawing printed in Vienna on June 1709 
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3.3.  An ignored contribution 

 

Reactions to the invention 

On April 1709 the news about the aerostat spread in Lisbon (Taunay,1938,p.15). 

This news also spread quickly all over Europe, being known outside Portugal ten 

references to the aerostat that are contemporary to the demos (Taunay,1938,p.199-200). 

This situation was followed by great curiosity and expectations by the people 

(Taunay,1938,p.15). 

Uncountable poetries about the aerostat and its inventor started to spread in Lisbon. All 

of them mocked the invention and its inventor. In these poetries people called 

unpleasant names to the inventor and his invention that lasted (Taunay,1938,p.56-57). 

There were also stories running all over Europe that mocked the inventor and his 

invention. (Taunay,1938,p.193,p.208). 

The existing written statements about the demos showed disappointment about the 

aerostat that they saw, concerning the airship proposed in the petition, and it did not 

look possible that the aerostat used in the demos could do what was proposed in the 

petition (Taunay,1938,p.99-112). 

 

Work interruption by Bartolomeu 

After the aerostat demos, excepting the poetries that ran mocking the invention and his 

inventor, there was a complete silence about this subject (Taunay,1938,p.135). 

Bartolomeu stopped speaking in public about the airship, and this one was no longer 

considered a relevant matter by the persons with decision power. 
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The reasons pointed for Bartolomeu’s silence about the airship are two. 

The first reason was his fear that other people would copy his idea and of losing the 

rights on his invention. His idea could be copied to other nations where his rights were 

not protected (Taunay,1938,p.135). Bartolomeu did not lose his hope of accomplishing 

the airship (Assis,1969,p.123). 

The second reason given to Bastolomeu’s silence was his fear of losing his credibility 

and be ridiculous. The difference between what was indicated in the petition and what 

was shown in the demos was not well accepted (Taunay,1938,p.137). 

The reasons pointed for the lack of interest about the airship by the persons with 

decision power are also two. 

The first reason given for the lack of interest by the persons with decision power is the 

serious military problems that occurred at that time in Portugal. Portugal had lost Caia 

battle on May 1709 near its borders. The enemy armies were near the border and there 

was a possibility of Portugal being invaded (Taunay,1938,p.150). 

The second reason pointed for the lack of interest by the persons with decision power is 

the specific type of scientific culture existing at that time in Portugal and that was 

focused in other matters (Taunay,1938,p.138). 

 

4. Application of the viability criterion to the example 

The application of the viability criterion to Bartolomeu Gusmão’s airship example 

consists on identifying the elements from the example that belong to the criterion 

definition, indicating if the airship was or not viable, and enumerating what the example 

shows about the viability criterion. 
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4.1.  Identifying the elements that belong to the criterion definition 

Viability means the approval as viable by the peers of an accomplishment plan of 

something that has interest and does not exist yet. 

In this section we will identify what was proposed, if what was proposed is something 

that has interest and does not exist yet, what is the accomplishment plan presented, and 

who Bartolomeu Gusmão’s peers are. 

In the next section we will analyze if the accomplishment plan was approved or not as 

viable for what was proposed. 

What was proposed by Bartolomeu Gusmão was the airship mentioned in the text of the 

petition to the King. 

This was something that had interest and that did not exist at the time. The interest of 

what was proposed was easily noticeable due to the benefits indicated in the petition 

text. 

Two distinct accomplishment plans are identified. An accomplishment plan that 

corresponds to the prototypes used in Bartolomeu’s demos. And an accomplishment 

plan that matches the picture of the passarola’s mystification and its legend. 

Bartolomeu Gusmão’s peers as far as the viability criterion is concerned would be the 

experts of that time, like the mathematicians described in the letter to the Vatican in 

1709 written by the Cardinal Miquelângelo Conti, who would be later Pope Innocence 

XIII: 



http://www.ViabilityCriterion.net Pág. 15/20 

 

6th International Conference of European Society for the History of Science - Communicating Science, 

Technology and Medicine, Lisbon, 4-6 September 2014. 

“This town is amused by the speeches about a proposal made to the King by a priest 

from Brazil (…) a device to fly, even with ten people inside it, about which were heard 

the assessment of many ministers and mathematicians.” (Taunay,1938) 

 

4.2. Viability assessment result 

In the text of the letter from the Cardinal is indicated the existence of mathematicians 

that made assessments. These mathematicians can be included in the group of 

Bartolomeu’s peers.  

However, it is not clear what was presented to these mathematicians to be assessed nor 

which were the assessments given. 

Thus, we cannot state if these mathematicians considered or not the airship 

accomplishment plan viable. 

What we can indicate is that these mathematicians’ assessments must have been one of 

the several elements taken in account by the King and the Court when assessing 

Bartolomeu’s airship.  

The accomplishment plan that matches the demos made was not considered viable by 

the King and the Court for the purposes mentioned in the petition text 

(Taunay,1938,p.99-112). 

The accomplishment plan that corresponds to the picture of the passarola’s 

mystification and its legend and that was released in Europe was not considered viable 

(Taunay,1938,p.208,p209). 
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4.3.  Features of the viability criterion illustrated with the example 

With the example it is possible to illustrate several features connected with the viability 

criterion: 

A) Loss of opportunity. The negative assessment of project viability, and the lack of 

further studies to pursue it may have as a bad consequence the loss of important 

developments. In this case, it took 73 years until aerostat developments restarted. 

B) It is possible that there are no peers in the new area. In this case, the elements to be 

listened to as peers are the ones with knowledge in the areas considered relevant for the 

formation of the new area. In the example, there are no peers in aerostatation, being the 

mathematicians called to give their assessment. 

C) There may be different results in viability assessment among the peers. The same 

idea, when presented to different people, can be considered viable by some of them and 

unviable by the other ones.  When this situation occurs, there may be considered 

necessary a statistic assessment to find out the opinion of the majority. In the example, 

there were later people who considered the passarola mystification as viable. 

D) The need for prototypes when what is proposed is very different from what is 

noticeable by the peers. This situation can be especially relevant when what is proposed 

is interdisciplinary, and when the peers are experts in each one of these areas and not in 

the interaction between them. In the example, the aerostat is a situation different enough 

from what is noticeable by the peers to need a prototype. 

E) The need to distinguish in what is proposed what is possible in the present and what 

is believed that will be possible in the future. This difference allows the expectations 

management. This situation did not occur in Bartolomeu Gusmão’s case, being the text 

of the petition considered as the executable in the present.  
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F) The need of clear communication.  This situation did not occur in Bartolomeu 

Gusmão’s case. The existence of the passarola’s mystification would cause an 

enormous discredit about Bartolomeu’s invention and the mystification lasted for many 

years (Taunay,1938,p.170) 

 

5. Conclusion 

This work’s purpose was to apply the viability criterion to an example taken from the 

history of science and technology in order to illustrate features connected to the viability 

criterion.   

The selected example presents a situation of something that was not considered viable at 

the moment in which it was proposed but that later would become true.  

With this example it was possible to show features connected to the viability criterion 

like the loss of opportunity, the need to distinguish in what is proposed what is possible 

in the short and long term, the need of clear communication and the need of prototypes 

in specific situations. 

We would like to stress the importance of the existence of spaces and methods for the 

assessment of what is new under penalty of losing opportunities.  

This very year philosopher Rubem Alves died. We would like to emphasize his words 

about the care that must be given to the emergence of the new and the inherent 

difficulties in assessing what's new. He stressed that there are adverse consequences in 

the way academic structures, which are very often unable to assess the emergence of the 

new, privilege the study within the already existing frameworks (Alves, 2000, p.170). 
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