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Introduction

Henry Edward Merritt (1899Merritt ( -1974)), M.B.E., D.Sc (Eng), M.I.Mech.E., was a British engineer from Warwickshire who published a number of books on gear engineering [START_REF] Edward | Gear trains, including a Brocot table of decimal equivalents and a table of factors of all useful numbers up to 200[END_REF][START_REF] Edward | Gears[END_REF][START_REF] Edward | Gear engineering[END_REF].

In the 1930s, he was director and technical manager of David Brown Tractors, Limited, Mekham, Huddersfield. After 1945, Merritt was employed by the Nuffield Organization and in 1949 he became Chief Research Officer to the British Transport Commission. His task was to supervise and co-ordinate both technical and operational research work for the whole of nationalised transport [11, p. 53]. In 1951 he was appointed chief administrative engineer to the Rootes Group at their Coventry factories. In 1962, Merritt received the James Clayton Prize, awarded every year since 1945 by the Institution of mechanical engineers. 1

Merritt's Brocot table

In 1947, Merritt published a book on the calculation of gear trains in which he gave a table of "useful" numbers, as well as a "Brocot table" [START_REF] Edward | Gear trains, including a Brocot table of decimal equivalents and a table of factors of all useful numbers up to 200[END_REF]. The present document is a reconstruction of the second table, whereas the first is described in a separate document [START_REF] Roegel | A reconstruction of Merritt's table of "useful numbers[END_REF].

The "Brocot table" described here is a table listing the fractions p q with p ≤ q ≤ n for some value of n > 0 in increasing or decreasing order. It is named after the clockmaker Achille Brocot (1817-1878) who devised it in 1860 [START_REF] Brocot | Calcul des rouages par approximation, nouvelle méthode[END_REF]. The term "Brocot table" seems to be chiefly used in clockmaking. This table can be constructed by an iterative algorithm known as the Stern-Brocot tree, introduced at about the same time by Moritz Stern (1807-1894) [START_REF] Moritz | Über eine zahlentheoretische Funktion[END_REF]. If we restrict ourselves to the interval [[0, 1]], the tree is obtained by starting with the fractions 0 1 and 1 1 , and then computing all the medians a+c b+d for adjacent fractions a b and c d . At the next stage, we therefore have 0 1 , 1 2 , 1 1 , then 0 1 , 1 3 , 1 2 ,2 3 , 1 1 , and so on. If we have a sequence of fractions obtained by this procedure and including all fractions p q with p ≤ q ≤ n, then by discarding all fractions with q > n, we obtain the Farey sequence of order n, named after John Farey's description in 1816 [START_REF] Farey | On a curious property of vulgar fractions[END_REF], although an algorithm for constructing this sequence was already given in 1802 by Haros [START_REF] Haros | Tables pour évaluer une fraction ordinaire avec autant de décimales qu'on voudra ; et pour trouver la fraction ordinaire la plus simple, et qui approche sensiblement d'une fraction décimale[END_REF]. 2 A Brocot table is useful in clockmaking in that it shows the closest fractional approximation of a ratio with a bounded denominator, and helps choosing gear ratios.

Merritt's table gives all fractions p q with 0 < p < q ≤ 100 in decreasing order. The first fraction is 99 100 and the last one is 1 100 . Decimal equivalents are given, but these decimal equivalents are truncated, and the remainder is also given. For instance, the fraction 29 70 is given with the decimal equivalent 0.414285 (instead of the rounded 0.414286) and the remainder 50, because 29 70 = 0.414285 + 10 -6 × 50 70 . If d is the decimal equivalent of p q , then r = (pdq) × 10 6 . When r = 0, Merritt merely writes "-".

In 1935, Buckingham published a Brocot table with 0 < p < q ≤ 120 [START_REF] Buckingham | Manual of gear design, section one[END_REF]. A much more extensive table was given by Neville in 1950 [START_REF] Harold | The Farey series of order 1025, displaying solutions of the Diophantine equation bxay = 1[END_REF].

Reconstruction

For the reconstruction, we have used Pǎtraşcu and Pǎtraşcu's algorithm. They described a very simple way for the computation of the next term of a sequence [START_REF] Pǎtraşcu | Computing order statistics in the Farey sequence[END_REF][START_REF] Routledge | Computing Farey series[END_REF]. If a b < c d < p q are three consecutive terms, we have a+p b+q = c d (mediant property) and there is a k such that kc = a + p and kd = b + q. It is easy to show that k = n+b d where n is the greatest possible denominator. Once k is computed, p and q follow. This algorithm is easily adapted for a decreasing sequence. 

A biographical notice of Merritt was presumably published in the Journal of automotive engineering, volume 4, 5, or 6, 1974?, page 85, but we have not consulted it.

For an introduction to the construction of the Stern-Brocot tree and Farey sequences, see[15,[START_REF] Hayes | Group theory in the bedroom, and other mathematical diversions[END_REF][START_REF] Scott | A motif of mathematics: history and application of the mediant and the Farey sequence[END_REF].

Note on the titles of the works: Original titles come with many idiosyncrasies and features (line splitting, size, fonts, etc.) which can often not be reproduced in a list of references. It has therefore seemed pointless to capitalize works according to conventions which not only have no relation with the original work, but also do not restore the title entirely. In the following list of references, most title words (except in German) will therefore be left uncapitalized. The names of the authors have also been homogenized and initials expanded, as much as possible.The reader should keep in mind that this list is not meant as a facsimile of the original works. The original style information could no doubt have been added as a note, but we have not done it here.