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Preface

	Tourbillons (French for “whirlwind”) occupy the mind of every watch enthusiast. These whimsical little gizmos, quite impractical for the precision timekeeper, nonetheless continue to fascinate amateur and professional horologists in modern times. The tourbillon was invented by world-renowned Swiss-French watchmaker Abraham-Louis Breguet around 1795, which he then patented on June 26, 1801. Since its inception, many advances have been made to the tourbillon, leading to variations like the flying tourbillon—invented by German watchmaker Alfred Helwig—and the gyro tourbillon, Jaeger-LeCoultre's own "spin" on the tourbillon produced in the early 2000s.

	One such contribution to the history of the tourbillon was made by Marius Favre (1860-1914). Favre was a Geneva-based watchmaker and chronometer regleur. His contributions to horology are well documented: at the 1893 Geneva Timing Contest, held by the Geneva Observatory, Favre presented 18 watches which won numerous awards for accuracy.

	It is a great honor to present Marius Favre's "Fixed Escapements, Carousels and Tourbillons," translated into English for the first time. Originally published in two parts in the Journal Suisse d'Horlogerie, 1905-1906, this quaint piece of horological history provides a glimpse into the fascinating world of horology circa 1905. I hope you will enjoy reading Mr. Favre's work as much as I have enjoyed digitizing and translating it.

	 

	DISCLAIMER: This work was digitally translated using Google Translate, and as such, it may contain translation errors. I am not a native French speaker, nor do I have any translation experience. I have done my best to preserve the accuracy of the translation by cross-referencing the French manuscript with several French watchmaking glossaries. I apologize for any mistakes or ambiguity still present in the document.

	
1st Article

	We hardly cared about hundredths of a second some forty years ago!

	“It's half”... “It's less than a quarter”... or even “It's the five”. Such were the expressions commonly employed by the schoolboy of the time, to designate the approximate time, which, moreover, public clocks were by no means required to indicate very exactly.

	The children had not, it goes without saying, invented these expressions, in which it was a question of half an hour, of a quarter of an hour or of a round number of five minutes and not of fractions of a minute or of a second, as one might be tempted to suppose today.

	They used these phrases because they had heard their parents—among whom there were quite a few watchmakers of unquestionable merit—using them commonly in front of them.

	At that time, as if to justify an old proverb, some watchmakers did not even own a watch or, if they had one, it was most often some “venerable little watch”, temporarily entrusted to them under the pretext of repair which they wore after cleaning, in order to ensure, without the help of astronomers, that the watch “was” proper again.

	The indifference to the matter of time measurement was such among practitioners that we could cite, among our artists, a veteran of chronometry, a champion of precision adjustment, who, for many years, was content with the services rendered to him, no sense of any kind of regularity, by an ancient, old-fashioned 18-ligne extra-slim, with cylinder and key, which only indicated, when by chance it worked, hours of fantasy.

	To tell the truth, the only merit of this watch of yesteryear was that it looked like a hundred-sou piece from a distance.

	Extra-slim watches had already been done at that time, and we did not want to hear about it anymore, which will not be long in happening to the more modern ones which try to succeed them.

	But as we intend to occupy ourselves for the moment with precision watchmaking, serious mechanics, let's therefore leave aside the ultra-thin ones and move on.

	When the knowledge of the exact time had first become necessary, then soon indispensable for everyone, following the requirements and the inflexibility of the timetables of the large transport companies and more particularly of the railways, we began to be concerned with constructing portable timepieces which were not only masterpieces of manual execution or extraordinary complications, denoting in their authors either a surprising skill or a remarkable flexibility of intelligence.

	We wanted to make real instruments intended for the precise measurement of time.

	As happens with all the branches of human activity to which particular attention is devoted, progress was rapid in this field of high-precision watchmaking.

	The competitions instituted by the Society of the Arts of Geneva were perhaps one of the principal causes of this, and had the immediate result of exciting a healthy emulation among the practitioners, to whom the men of science came to bring precious support.

	So much so that at the end of a few years, it happened that such observatory regulations, which had at first been considered as truly “draconian,” were suddenly judged notoriously insufficient and the facilities they granted, especially for chronometers intended to undergo first-class events were, all of a sudden, moved back, towards 0, by more than 50% of the previously accepted limit!

	And, as progress proceeds, there would be nothing very surprising if one day or another the astronomers—those terrible scholars who do not always realize very precisely the difficulties which result, for the practitioner, from the displacement of a comma, for example—imposes new restrictions on us!

	Between us, let's recognize in anticipation that they will not be entirely wrong. There is such a category of comparisons, still baptized in certain observatories with the beautiful title of first-class proofs, which deserves to be reviewed and corrected; the tolerance should—contrary to what happens with successive editions of a book for the bookstore—be reviewed and considerably reduced.

	As for second and third class tests, we regret that scholars such as astronomers are still responsible for conducting and supervising them.

	However, the early champions of high-precision setting of pocket chronometers first found the demands sufficiently tight and, for a long time, the effects of the eccentricity of the balance, accompanied by those, more disturbing and inscrutable, produced the displacement of the center of gravity of the turns, made them consider the limits imposed for the steps in the various positions, as the most severe which had been introduced in the regulations.

	It was then that each of them endeavored to arrive at the regularization of the steps, not only in the vertical positions between them, but in vertical and horizontal positions with respect to each other.

	We were content at first to ensure the steps “from the flat to the hanged,” then the desire to progress always more seized the artists who imposed on themselves the obligation to force the chronometers to proceed the same way every day, that the piece was hung to the right, to the left, upside down, or placed on the bottom and even placed with the dial face down.

	The difficulties had been multiplied so well that it was necessary to come back a little and, in order to reduce as much as possible the work of the regulator, without harming the final perfection of the piece, we suppressed in the new and most recent regulations, the “hanging down” position.

	It was reproached, not without reason, for prolonging the duration of the tests and causing a loss of time. This grievance was well-founded, but the uselessness of the “hanging down” test could be disputed.

	Be that as it may, even after the removal of the fourth vertical, adjustment to positions remained the object of constant attention by artists who sought to solve the problem by different means.

	At the same time as the theoretical and scientific processes, purely mechanical means were called upon to contribute to the solution of the difficulty.

	It is among the latter that the “tourbillon” and then the “carrousel” come, which is a modification, a simple displacement.

	Both were designed and executed with the aim of shielding the chronometers which are provided with them from variations in rate resulting from the change of position in the vertical plane.

	At first glance, the idea seems quite successful and the inventor of the “tourbillon” must have thought he was very close to having achieved perfection.

	However, the execution of this little masterpiece did not cease, without doubt, to worry him somewhat from the point of view of its industrial application; he must have realized from the start that this invention was as difficult as it was expensive to achieve.

	Because tourbillons are real feats of strength; and the mechanisms of “Father Pellaton” are quite simply admirable in their delicacy, lightness and craftsmanship. It is fair to add that the cost of such work (which deserves to be paid even more) is equivalent, in itself, to the price of a complete chronometer, with a fixed escapement, of already very respectable quality.

	Why must these little marvels function, all things considered, less well than much more sober, more severe constructions which seem, owing to the fixity of their parts, to have to be subjected to the multiple causes of variation, from which the tourbillon, by virtue of its mobility in the plane of the piece, should be free?

	Such an arrangement seems to have to produce necessarily, immutably, the equality of the steps in the vertical positions between them.

	However, this is not always what happens and, surprisingly, chronometers with a fixed escapement have given, in this very respect, results which, to our knowledge, neither the tourbillon nor the carousel have ever achieved. .

	Passing from the axis of the seconds wheel to attach itself to that of the middle wheel, the “tourbillon” changed place and name at the same time.

	It became the “carousel”, more robust, a little easier to build and therefore a little less expensive, while retaining properties similar to those of its predecessor and promising the same advantages.

	But these two mechanisms are not, as they are so often called, escapements. Both use either the detent escapement or the anchor escapement, just like chronometers with fixed escapements.

	The role of these two special components is to bring, successively, on the vertical, the average position of each of the points of the circumference of the balance wheel or of the whorls, as well as of all the other parts of the escapement, arranged entirely inside one of the mechanisms in question.

	It naturally follows that the marked differences which may result from a lack of equilibrium are automatically corrected, following the displacement of the system in the vertical plane, each part of the whole returning periodically to an absolute place previously occupied, whatever the relative position of the piece.

	We can in a way say that, in fact, for this kind of mechanism, the number of possible vertical positions is reduced to unity.

	For the fixed escapement, on the contrary, the number of positions that the chronometer can take in the vertical plane is almost unlimited. However, it is practically reduced to four main positions, of which it suffices to balance the steps between them so that the regularity is also ensured in the other positions.

	We have still to consider, for the two types of pieces, the possible differences between the steps in the vertical and horizontal positions, and there is manifested an inferiority of the mobile systems that we are going to examine.

	They are indeed, as we have said, somewhat automatically regulated in the vertical positions with respect to each other; on the other hand, the adjustment between horizontal and vertical positions is far from being favored.

	If it is easy for any adjuster to obtain from a watch with a fixed escapement a difference from “flat to hanged”, approaching appreciably 0, this sometimes becomes very difficult with mobile escapements.

	For this important correction, the artist has only one means left, which is the modification, as far as possible, of the isochronism of the march; now, everyone knows the delicacy of this method.

	There is no adjuster who does not know that it becomes more and more difficult to obtain a positive acceleration of the small arcs, sufficient to compensate for the causes of delays in the vertical, as the mass decreases, the diameter and amplitude of the movement of the pendulum.

	A tourbillon adjuster will therefore save time when adjusting vertically; on the other hand, they will sacrifice some, often to no purpose, to the horizontal adjustment for the following reasons:

	In systems with mobile escapements, the transmission of the mainspring force is not only intended to set the balance wheel and balance spring in motion: it also has to move the entire mass of the moving apparatus which, without profit of any kind for adjustment, absorbs a considerable quantity of the available force, and represents only a considerable dead weight which must be dragged.

	As the force of the resort cannot be increased indefinitely in a pocket chronometer, it is necessary, when the maximum force reasonably possible has been reached, to have recourse to the reduction of the diameter and the mass of the balance wheel, if one wishes to keep for the whole a sufficient liveliness of movement.

	However, the reduction in the diameter and the mass of the balance have the effect, as we have just said, of making isochronism difficult and sometimes impossible to obtain.

	On the other hand, with the increase in the driving force, the friction becomes harsher, harder, the transmission and gear faults are accentuated and are all the more strongly felt as the regulating mass has been reduced. And, incidentally, the whole becomes more difficult to execute.

	It is not surprising, therefore, that the effect produced is uncertain.

	We will also notice that temperature adjustment is by no means facilitated in parts with mobile escapement and, all things considered, no part of this kind has given, to our knowledge, results superior to those observed at the observatory of Geneva for chronometers with fixed escapements.

	By going through the reports of the various competitions of the Society of Arts, at the Geneva observatory, we find 11 chronometers whose compensation error is less, for 1° centigrade, than a hundredth of a second.

	Of these 11 pieces there are some:

	
		3 whose compensation error is 0.009 for 1° centigrade.

		1 whose compensation error is 0.008 for 1° centigrade.

		4 whose compensation error is 0.006 for 1° centigrade.

		1 whose compensation error is 0.005 for 1° centigrade.

		1 whose compensation error is 0.004 for 1° centigrade.

		1 whose compensation error is 0.003 for 1° centigrade.



	These last three figures, equal to or less than half a hundredth of a second, were obtained: one by Mr. Alexis Favre, with chronometer no. 1753, whose compensation error of 0.003 per degree centigrade, is quite possibly the smallest ever recorded by an observatory. The next result, 0.004, was given by chronometer no. 5333, by Mr. U. Montandon-Robert, in 1896, and the third by chronometer no. 2047, by Messrs. Marius Favre & Co., in 1899.

	Since we are reporting some truly exceptional numbers, let us mention in passing chronometer no. 77,540, by Mr. E. Koehn, for which the mean deviation of the diurnal rate was only 0.07 and that of the Zentler brothers, no. 13,282, for which the same difference was only 0.09.

	As for average position deviation, the lowest figure is 0.13, obtained in 1896 by chronometer no. 2060, by Messrs. Marius Favre & Co., and in 1903 by Patek, Philippe & Co. S.A., with chronometer no. 114,815.

	All these operations are those of chronometers with fixed escapements.

	We readily admit that these are real exceptions and that the chronometers present in competitions do not all achieve such a degree of precision.

	But it should be noted, however, that we have had to renounce, for fear of lengthening the table indefinitely, mentioning all the chronometers presenting an average deviation from the diurnal rate of less than 1/5 of a second, and all those for which the average deviation corresponding to a change in position does not reach 1/4 of a second in 24 hours.

	It has sometimes been said that it is possible to build a “tourbillon” or “carousel” chronometer with the firm assurance, from the outset, of obtaining an excellent timing result, whereas nothing certain can be counted on with fixed escapement chronometers.

	And quite naturally we concluded that with the latter, it was only in the number that there were always a few giving surprising results, partly independent of the skill of the adjuster and coming solely from the fact that the chronometer finds itself fulfilling mechanical conditions which escape us, with regard to the escapement, the balance wheel and the hairspring.

	Admittedly, there are still unknown phenomena, and it is for the moment to phenomena of this order that certain anomalies, otherwise inexplicable, must be attributed, such as the negative acceleration, sometimes hopelessly prolonged, of the Paillard or steel-nickel, or even the fact that one of these balance wheels which gives remarkable rates at different test temperatures, is far from presenting the same operating reliability, the same stability, with regard to the average diurnal deviation or the difference corresponding to a change of position.

	Let us note in passing, on this subject, that the author of a letter recently published by the Journal Suisse d’Horlogerie, seems to us to be advancing a great deal when he says, for example, that “the chronometer no. 119,163 which obtained the remarkable figures of 35.3, 39.5 and only 12.5 for the temperature, would have, if it had been provided with a Guillaume pendulum, obtained the record of Kew.”

	That would have been an interesting experiment in chronometry to try. We regret a little that it was not done, but we can say that, in all probability, the result would have been the following:

	If this piece had been equipped with a Guillaume balance wheel, or a Paillard balance wheel producing similar effects, or even a palladium hairspring also reducing, in notable proportions, the secondary error of compensation, it might have gained some points for the temperature test, but it would have lost them no less probably at the diurnal march and in the positions. This is all that can reasonably be expected of the change in this important component, the balance wheel of a chronometer.

	Any other interpretation of the probable effect of such a change would be at least risky, if we rely on the results of our personal experiences.

	(To be continued.)

	Marius Favre, 

	from the home of Marius Favre & Co.

	
2nd Article

	But let us return to the question of knowing if the chronometer with fixed escapement really gives certain results only for a few chosen ones, in a word, if the adjustment of precision, as practiced in Geneva, is more a matter of exchange than a question of knowledge and skill.

	Let us say boldly that we are not of this opinion and even that there is no need, as one seems to believe, to have a considerable number of choice pieces for there to be a few remarkable ones.

	This idea, which could have been tenable in the past, has become false today.

	It is no longer accurate to say that selection out of large numbers somehow assures success and that “this rule is confirmed by the few exceptions that have occurred.”

	To tell the truth, these exceptions, such as they occurred, should no longer be qualified as exceptions confirming a rule; they deserve to be, on the contrary, regarded as “new facts”, contradicting this rule and, at the same time, invalidating it definitively.

	Among all the examples that it would be possible to cite, the results obtained in the competitions of 1900 by Messrs. Marius Favre & Co., are themselves an irrefutable premonition that, without counting on chance, an impeccable construction, a scientifically, artistically executed adjustment, will always lead absolutely, surely, necessarily, to results equal and even superior to those obtained by pieces selected from a considerable production or by pieces provided with special mechanisms and devices, the final effect of which is on the whole uncertain, the execution difficult, delicate, expensive and the design perfectly questionable from the mechanical point of view.

	Allow us, to clarify our argument, to put before the eyes of the readers some figures taken from the tables of the official report on the competitions of 1900.

	Out of 18 chronometers presented by the company mentioned above, 18 were allowed to compete and 17 obtained special distinctions with a number of points between 204.8 and 264.8. This last figure is the highest ever recorded.

	If we consider the complete group of these 17 pieces, the general average of the points reaches the imposing figure of 240.17, rarely obtained until now by an isolated chronometer, and never by a selection of the five best pieces of a setter or a manufacturer.

	The average of the five best pieces of this series arrives at the extraordinary figure of 257.32 points, an average number higher than the highest figure reached, even by an isolated chronometer, before 1900.

	There is, as has been very rightly pointed out, a striking fact: the low values of the different deviations are found for the same chronometers of the same adjuster and the same manufacturer, which denotes in the method of tuning a much more perfect harmony, and, in the method of construction, an unquestionable and transcendent progress.

	Let's always say it again: If the selection of a large number of pieces is, still at the present time, the hypothetical element of success, it is no longer the rule, it is no longer the law.

	Otherwise, it would have to be admitted that it is not the care taken in manufacturing and adjustment that makes the good watch and the fine chronometer, but that the quality of these is in direct proportion to the importance of the manufacturing, some privileged few who alone, thanks to “luck”, are better than the others.

	However, the importance of manufacturing is not the primary and only factor of success—far from it. More than any other manufactured product, large quantities are rather detrimental to quality, as far as watches and chronometers are concerned.

	But it would perhaps be rash to conclude that it will always be so.

	For the moment, the vertiable bases of the general superiority of a manufacture are, above all, and independently of the value of the machines employed, the progress made by an elite of skilful specialists and which one cannot consider, in conscience, like people working to their best, but “hoping for luck”.

	Will it be said, for example, that they are “lucky”, these marvelous Swiss shooters who, despite the inevitable imperfections, however slight they may be, of their cartridges and their rifles, manage to lodge veritable “strings of balls” in a box barely as big as two hands and yet placed at distances of 300 and 400 meters?

	No, they are not “lucky”.

	They are skilful, industrious, exercised; they are calm, sober men trained in the practice of shooting, which they devote themselves to with patriotic ardor and at the same time with true love.

	The idea does not occur to them, to hit the target, to rely on the use of special machines or artificial processes that they even, in the interest of progress, banned from their stands.

	They are not content to “turn out bullets” in front of a target, cherishing the hope that, out of the number, a few will fall into the box by chance.

	And what others might consider an impossibility, they manage to do only because they have learned, because they have worked, because they want, because they know.

	Well, this courage, this tenacity, this energy, this perseverance in study and in work, the Geneva watchmakers brought them into the practice of their profession, which they finally transformed into an art that today deserves to take its place in the upper ranks of precision mechanics.

	Tireless workers, bent over the furrow they dig, the Geneva watchmakers have pursued perfection.

	From the beginning of their efforts, they said to themselves that the finesse of each component, the fidelity of execution of all the parts of the watch and of the chronometer necessarily depends on the degree of precision that can be asked of their assembly.

	From the measurement of time obtained with great difficulty, to within a few minutes, by the “crown wheel”, to which the “cylinder” succeeds, which already notably reduces the probable difference, here we are soon moving on to the approximation of a few seconds, then finally of fractions of seconds per day, thanks to the adoption and rapid improvement of detent escapements, anchor escapements and compensating balances, to which is added the bent balance-spring.

	The Geneva watchmakers did not stop long, for pocket chronometers, with the detent escapement which still carries, one does not really know why, the name of chronometer escapement in certain regions.

	This pompous denomination in no way prevents it, as one of our French colleagues once remarked, “from being regularly beaten, in pocket chronometer competitions, by the anchor escapement,” although the latter has never not yet been favorably received by sailors. But sailors are very conservative; they still have the “fusee”, and they keep the detent which, in suspension chronometers, gives them excellent results. Could they be right?

	But it is quite different when the piece is intended to be worn. In this case, it becomes impossible to rely on the wisdom of the detent, even if it is, in addition, a tourbillon and, despite all the "improvements" devised to eliminate the rate anomalies due to these incidents called “rocking,” “galloping,” etc., or even momentary accidental stopping, the detent chronometer remains subject, without possible remedy, to the sometimes disastrous influence of the slightest jolt. Also the tiny pocket chronometer has, for service on land, an indisputable superiority over its large and heavy comrade.

	It is for this very reason that, in pocket chronometry—waiting for the other—the anchor escapement has prevailed.

	This escapement was first made somewhat empirically; there were mistakes made, but, as a result of the use of geometric and mathematical principles applicable to the construction of its various parts, it soon became, in a way, virtually flawless.

	The watches and chronometers of Geneva are today constructed on the basis of real scientific data, the application of which leads to certain results, and the special, cumbersome and costly mechanisms, of which we have just spoken, can be considered as real superfluity, given the current state of the watch industry.

	Tourbillons or carousels no longer have a raison d'être, because, if thanks to them the adjustment to the vertical positions alone is somewhat facilitated, the rest of the adjustment is in fact made difficult and even compromised.

	Moreover—and these are not the negligible disadvantages—they are industrially unusable and make the piece in which they are introduced both eminently unsightly and relatively expensive, two conditions which, by themselves, would be enough to deprive them of any chance of becoming widely manufactured.

	Oddly enough, must the extremes always touch each other? While being in effect at the two ends of the scale of thicknesses, “carousel” or “tourbillon” pieces on one side, and extra-slim watches on the other, have the same faults!

	The two systems lead to the same result: a reduction in the simplicity or solidity of the mechanism, a loss of driving or regulating power, and, all things considered, lack of elegance resulting from lack of harmony in the various proportions.

	Still, it is fair to recognize that the tourbillon and its drift had, as a pretext and as an excuse, an attempt at improvement, which has become useless today, while the extra-slim has no valid reason to exist.

	Its reduction in weight is absolutely negligible practically and, as regards elegance, we make the most express reservations with people of good taste.

	Only a few fashion “snobs” declare themselves supporters of this kind of piece; on the other hand, there is not a mechanic or a watchmaker worthy of the name, who is not certain that extra-slim watches are worth nothing and that the only effect of this kind of piece will be to cast doubt on the qualities of our Swiss watchmaking, to make believe in its lowering.

	The tourbillon was a test of forward progress, commendable, after all; the extra-slim is an unfortunate return to the past, in its defectiveness, and we owe infinite gratitude to those of our Swiss manufacturers who, preferring the good name of our national industry to the realization of immediate profits, have refrained from this dubious manufacture which, from a state of momentary and factitious prosperity, will quickly lead us to a real decadence.

	The effects of the lack of space, the lack of solidity and rigidity of the components inevitably resulting from the excessive reduction in thickness, in short, all the innumerable defects of extra-slim watches, which do not have a quality in return, will not be long in coming to bear fruit; and perhaps this is the fault that others were waiting to see us commit, towards which they may have pushed us, to then attack us more surely and with greater chances of success.

	The Swiss watchmakers will have the good part to affirm that their production is, in terms of quality and construction, superior to ours and the public, disappointed by the deplorable results given in use by our unfortunate extra-slim, then ultra-slim pieces will be only too ready to prove them right.

	We will not say then that exta-slim watches run poorly or do not work, we will say, if we do not already say it: “Swiss watches, good in the past, are no longer worth anything today.”

	Fortunately, some of the most powerful of our industrialists have sensed the danger and it is to their resistance against this fatal fashion, it is to their foresight, that our industry will perhaps owe its salvation!

	But it is time to remember that we promised ourselves to talk only about precision watchmaking and serious mechanics; so for the second time, let's leave the extra-slim ones, and let's move on.

	A witty French writer whose adventure novels each of us, old or young, has more or less read, has one of his characters say somewhere that "the parrot is the pheasant of those who have nothing else to chew on.”

	Would our Swiss watchmakers not have the right to parody this amusing joke and say in turn, without malice: “Carousels and tourbillons are today the means of adjustment for those who cannot or do not know how to operate otherwise?”

	It would be their only and harmless revenge against foreign colleagues who thought they could claim that luck alone sometimes comes to the aid of the Swiss watchmakers’ undeniable, legendary skill.

	 

	Geneva, July 1905.

	Marius Favre,

	From Marius Favre & Co.
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