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2 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, 1873, 3
K ) (I) WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TIME.
NAME | Construction of Escapement and Balance, | Naxe
or No. »1; from the M Jan. | Jan. |Jan. 25| Feb. | Feb, | Feb. |Feb. 22| March | March| March | March| Mar. 29| April| April |“April |April26| May | May | May | May Maya1 June | June | June [June28| July | July | July |[Tuly2s| Aug. oF No.
ER. 2| Description furnished by the Maker. St 15 |15—s2| O | 1 N 5—12]12—10| 1926 .. t© 17| 17—24| 24— to to [ MAKER.
MAKER. H —18{ 1825 | 7 | | 18 | 815 |15—22 | ppep | 1—8 | 8—15| 1522 Aprs 1219|1026 | (o 4| 510 1017|1724 |2a—31 | ;10 | 714 | 1421 | 2128 uly 5|12 Aug.2| 29 R.
H IR t t| ot ]
Flat rim balance, without auxili — 92 |- 63| 77 |- 70 |- 86 |- 95 |- 68 |- 74 |- 44| 51 (- 46— 45 50|~ 60|~ 63|~ 63 |- 55|~ 69 |- 65|— 50 |- 47 |-
: A:xll;:mrymague‘“ o i — 11|+ 23 |- 03 |- 16|+ 02 |- 04|+ 23|+ 28| 00|— 07 |- 19| 08 + 18+ 08|+ 02|+ 28 |+ 20|+ 14|+ 31— 04|+ 16|+
3 | Tullbrg's a im balance, witbout auxi- |~ 105 |~ 110 |- 146 |- 144 |~ 159 — 140 [~ 110 |~ 101 |~109 | 116 [-116 |~ 99 11| 95 |~ 97 |2 g9 |1 77 |- 83|~ 84— 98| go |-
3 | Auxiliary compensatio [liary. |~ 07 |- 25 |— 54 |— 38 |- 27 = 25 |+ 05 |+ 15 |+ 45|+ 40 |+ 24|+ 01 — #2|- 39 [~ 34 |- 43| 15|+ 04|+ 17|+ 26|+ 31|+
2 | Aucitiry compensation: 53|+ 69|+ 46|+ 48|+ 66|+ 66|+ 86|+ 103 |+ 57|+ 61|+ 73|+ 91 +184 |4 164 |+ 167 |+ 169 |+ 171 |+ 165 |+ 170 |4 128 |1 147 |+
|
2 | Improved ordinary balance. — 68 |— 20 |- 36 |- 42 |- 47 |— 45|~ 23| 27 [+ 25|+ 15|+ 20(+ 05 — 16+ 14|+ 24|+ 28|+ 33 (+ 26 [+ 28|+ 20|~ 09— 27 |- 03|+ 16|+ 36 ‘+ 40 + 50|+ 30|+ 48 + 45 | Kullber 885
2 | Kullberg’s flat rim balance, without auxi- ||+ 13 |+ 30 |~ 03 |— 19 |- 24 |- 28| 00|+ 19]|- 09| 00| 00| 00 +09/4 38|+ 31|+ 40|+ 63 |+ 64 [+ 65|+ 23|+ 29[+ 28 |+ 47 |+ 80 [+ 81|+ 09[+122(+113|+115 + 124 | MmrbeadnndSow 2854
3070 | 2 | Ausliry compensation. [liary. |— 46 [= 12 [ 16 |- 13 |= 18 |- 26|~ 03 |— 09 (- 71|— 48 |- 62|~ 50 + 25+ 09 [+ O4 |4 12| 11| 44 | 25| 55 |- 60 |— 57 |— 38 |- 45| 41 _ 39|— 35| 26|— 24/
Shgyhgrdanﬂ Son .| 1787 | 2 | Auxiliary to bs T 80|+ 64|+ 17 |— 04|+ 04 |+ 16|+ 53|+ 59 |+126|+ 114 |+101 |+ 77 + 58|+ 65|+ 69 |4 55 [+ 80|+ 87 |+ 80 |4 88|+ 29 |+ 08|+ 32 [+ 72|+ 60|, 62|+ 65|+ 31|+ 2o‘v
GLOVeT cuoveiinnn| 357 | 2 A\I)nlmryMnngnlaﬂtempenmrex. — 67 |— 07|+ 04|+ 30 00 |- 62 |- 27 |- 54 |-111|— 185 (~126|— 138 2137|2119 [~ 125 |~ 97 |- 88 |- 91 |— 84 |_ 96 |— 91 |—108 |- 113 |— 108 |- 84 |- g5 — 55|— 49| 57 —
Parkinson & Bouts.| 1165 | 2 | Auxiliary actingin extremesoftemperature. |— 43 [~ 16 (= 14 [ 03 [+ 01 |+ 04 [+ 28 |+ 06| 64|~ 04 = 04— 74 16|~ 81 [~ 71|~ 22|+ 45 [+ 49|+ 46| 12| 58— 113 102 |- 102 |- 78 | 5g|- 07| o00[- 2
:;snson 2go ; i ‘_;y e ith dlighs shoration: | 28 |+ 38 |+ 72 |+ 82 |+ 56|+ 43 |+ 52 |+ 46 |+ 52|+ 51|+100|1 105 + 61| 54|+ 42|+ 67 |+ 59 |+ 51|+ 77 |4 135 [+ 131 [+ 187 [+ 126 [+ 98 |+ 97 |+114 [+11'0|+144 | +140 + 1
Chittenden ... 793 | 2 | Auxiliary as in former years. — 39|+ 48 |+ 58|+ 89 [+ 67|+ 62|+ 79+ 20|+ 20|+ 27 |- 07|~ 19 +. 48|+ 66|+ 63|+ 76|+ 75 + T1|+ 87| 01|+ 18|+ 15| 00|+ 56|+ 70 4+ 75+ 97!+ 6 74+
J. B. Fletcher ......| 3369 | 2 | Auxiliary compensation. — 205 |— 185 |— 179 [— 180 [— 178 |- 184 [— 160 |~ 148 |~153(~ 107 [~ 79|~ 69 — 47|— 35 |~ 34 |- 24 |- 40— 26— 29| 97| 85 |- 100 |-~ 67 |— 35 |- 36 — 65|— 45— 40— 61—
Gowland 2208 | 2 | Auxiliary compensation. Y 50|+ 50|+ 24 |+ 15|+ 20 |+ 23|+ 48|+ 60 |- 35|~ 15 |- 10|+ 15 + 69/ 85 |+ 72 [+ 94 |+ 113 |+ 98 |+ 14 |4 20+ 54|+ 66 |+ 50 |+ 39 |+ 36 |s 55|+ 62|+ 43|+ 40 1
Parkinson & Bouts .| 11 Auxiliary acting in extremes of temperature. [— 15 [+ 09 [— 26 |— 71 |- 72 |- 74 |— 61|— 38 |+ 63|+ 23 |+ 46|+ 46 + 044 14 |- 064 03[+ 05| 10— 03¢ 16|+ 05|+ 00 [+ 30|+ 09|+ 20+ ga|+ 25+ 44+ 41+ 51| 1128
Jihinson i Bouts | 528 | 2 | Avxiliary compensation. » T ba|s 07|C 28| 13| 30— 23 |- 04 |- 10 [Z1r8|-134 |- 68|" 55 51" 59 |- 63| 23|- 26 |- 48 |—i4 (" 33| 00|- 33 |- 57 |- 95|-109 | 110/ 78|— 58| 84 85 | J. Flet 2670
-1-,5 2 | Auxiliary compensation. — 10|+ 63 [+ 89|+ 109 [+ 98 |+ 97 |+ 118 |+ 54 |+ 41|+ 63 [+ 78|+ 75 +119 4+ 181 |+ 141 |+ 194 |+ 179 |+ 140 |+ 166 |+ 148 |+ 136 |+ 126 |+ 130 [+ 12'6 |+ 139 | 4145 +155 |+ 136 |+ 134 + 135 1L0V\r) .
H i i 34 [+ 17— 15— 18| 04 |+ 06|+ 26|+ 70 |+105|+ 50 |+ 56|+ 44 — 410+ 21 [+ 14| 06|+ 47 |+ 81|+ 89 |4 92+ 74 |+ 04 |4 19|+ 81|+ 118 (13 +185 +141|+140 + 143 | Quill 17917
2 | Balance as in former years; no I\lehary + 151 |+ 179 |+ 176 |+ 182 |+ 167 |+ 169 |+ 182 |+ 180 |+12:0|+ 120 |+110|+ 120 +204 |4 211 |+ 227 |+ 243 [+ 240 |+ 21'5 |+ 225 |4 158 |+ 100 |+ 187 |+ 216 |+ 200 |+ 204 |+ 266 +260| + 244 | +271 + 203 | Isaac 1129
,‘ | o
361 | 2 | Auxiliary compensation. 193 [- 110 |- 98 |— 54 |— — 128 — 177 [~ 160 |- 210 |~ 223 |~ 210 | 159 |~ 149 |~ 167 |- % !
Sew 3064 | 3 A“xllurycnmpennuun — 33 [+ 36|+ 43|+ 48[+ — 66 + 28|+ 66|+ 57|+ 24|+ 52| 24 |- 22 |- 33 |-
TOB. Fleteher | 2069 | 2 T oa1|+ #0/- 01 |- 62 |- + 99 4143 [+ 132 [+ 174 |+ 169 |+ 179 |1 136 |+ 145 |+ 125 |+
Keys crvversrenns 2 Ordmmycomlrncimnwnhsl\ghtaltzutnon. Zog1 |+ 24 [+ 27 [+ 38|+ + 140 + 92 |4 024 101 |+ 100 |+ 115 |1 164 |+ 160 |+ 187 |5
TIsaac 2 | Remodelled Hartnup balas + 19 |+ 46 |+ 79 |+ 113 |+ + 151 + 46 |+ 43 |+ 32|+ 27 [+ 22 (4116 [+ 176 [+ 231 4
|
Auxiliary compensation. |+ 58|+ 101 [+ 99 |+ 99 |+ - + 38|+ 61|+ 81 |+123 [+ 104 [+ 81 [+ 106 |4+ 97 [+ 110 [+ 106 |+ 12
Auxiliary compensation. =147 |- 148 |- 181 |- 192 |— - ~ 57|— 17|+ 11|- 06|+ 33|+ 21|+ 25|~ 13 |- 50 |- 60 |- 15
in Auxiliary compensation. + 59 |+ 147 |+ 174 |+ 204 |+ + +264 |+ 252 |+ 246 |+ 283 [+ 250 [+ 225 |+ 26'6 |+ 181 [+ 147 |+ 151 |+ 166 1| Toas 257 Tamo
Highley iliary acting in cold. — 592 |— 84 |—186 |- 132 |- I - — 04— 09 |~ 18 |- 26 |- 11 |— 14|— 01|_ 19|~ 32 — 49 |~ 18 |- 07 15— 10 — 18/~ 08
Brotherton Construction as in former years. ~ 106 |- 182 |- 128 |- 98 — - #0584 09~ 01|+ 28| 54|+ 11|+ 30| 13- 87| 47 |- 24 |- 01| 00|, 21k ¢ 2% |
[ | |
| I | ‘
wry ... 2 | Auxiliary compensation. 4120 [+ 176 |+ 194 |+ 239 |+ 224 [+ 271 |+ 258 |+ 210 |+238 |+ 245 |+263 |+ 306 #3861+ 408 [+ 441 |+ 484 |4 476 |+ 448 |+ 473 |4 385 [+ 358 |+ 368 |+ 801 |+ 442 |+ 463 |1 491 +407 | +448|+460 + 466  Lowry ...
J.Flelcher 2 A\lxxhnlycumpcnntlon. — 15 |+ 56|+ b4 |+ 87|+ 81|+ 51|+ 36|+ 10 [+ 15|+ 20 |+103|+ 132 +104[+ 126 |+ 108 |+ 147 [+ 134 |+ 94 |+ 152 |+ 102 [+ 49 [+ 51 |- 13 |~ 126 |- 167 |~156|—160 — 39— 25/— 9~ J. Fletcher
.. 2 | Auxiliary compensatior — 85 |+ 88|+ 100 [+ 119 |+ 91 |+ 75 + 92|+ 14 |- 28/ 28 |- 13 00 + 99|+ 06|~ 09 |+ 67|+ 02 |— 49|~ 09106 [+ 83 + 85 |+ 148 [+ 156 |+ 198 |+21:2 +215/+210 4-)!4‘31—-19’2 Sewill
2 | Ordinary consmmlmnmthshghtnlwmlmn. — 189 |- 108 |- 43 [+ 37|+ 21 [+ 27 [+ 25 |—112 [+ 22|+ 25 (+ 50|+ 71 — 46|— 09— 11/- 43 — 20 —~ 01!= 15 4105 |+ 97 '+ 107 |+ 96 40 [+ 26 |+ 50 + 45 +106 +124 + 114 | Gowland...
Srephent ani Son | 1709 | 3 | Ry to batance 148 |- 168 |— 211 |— 231 |- 233 |- 242 [— 232 |- 195 |~ 10|— 31 |-, 24|~ 45 —103~ o4~ 99 |-1l4 |- o3|~ &4 |- 95]- 50|~ £3|= 97 |- 90|-103 - B4 - 98 - 97)-100/-105|- 107, Sepherd
| | [ |
Davison..... 3 | 2 Aux)lmrycompensahon — 60 |- 102 |- 148 |~ 176 |— 146 — 82 |+ 67|+ 95 |+146 + 150 + 80|+ 55 |+ 157 |+ 153 |+ 155 |+ 167 '+ 163 |+ 141 +149 +110 + 70 + 738  Davison.
‘el 5608 | 2 | Auxiliary as in former years. + 31 [+ 105 |+ 102 + 131 + 117 + 91 |+ 14|— 17 [+122(+ 195 +106 |+ 18'5 |+ 212 [+ 303 [+ 827 |+ 201 |+ 112 |+ 110 ‘+110’+120 +121 [+ 87+ 116~ Webb.
Mlluhend and Sons.| 4447 | 2 P"nlgglux‘hnryA - 17 |- 18 - - 82 — 25 |— 15|— 28 |-102 |- 185 — 56 |- 43 |-126 |-227 |—281|-192 — 48 |- 56 — - T 86'— 83 Muirhead and Sons.| 4447
Sewi 3252 | 2 | Auxiliary compensation. [peratures. |+ 56 |+ 140 +l!3 + 193 + T8 |+ 87/+ 02|+ 37(+ 61 + 356 |+ 359 |+ 246 |+ 120 |+ 87 |+ 97 |+ 265 + 336 ‘+404 +”5 +3ﬁ0‘v~399 416 | Sewill .. 3252
Mchgnrand(,m. 4580 | 2 | Auxiliry to balance acting at low tem |+ 2| 50 vt e —170 |+ 62|+ 64 |+ 53|+ 26 =6 |- 584101 4134 |+ 95+ 93|+ 78|+ 80+ 25|+ 30+ 25 ‘nuo‘ 60 McGregor and m..‘ 1580
| | I |
| i Il | | i
Raussell and Son " 2089 ‘ 2 | Auxiliary acting in cold. |—149 |- 81/- 98 ‘-— 92 |—135 |— 148 |~ 114 |~163 |— :'D - fS'ﬂ - i'l + 34 — 59|~ 25 |- 66 (-~ 49 |—121 |- T4 |- 00 ‘~ 48 ;— 40 “— 1‘3‘6 — 26 |~ 11 + 55 + 7’l‘+ 5’7‘7 39 +10'4‘ . Russell and Son 2089
- L t t Lt ! ! b
| - B e B . . B B i B B . . PR | T YT - T - .1 . o B —
Chronometrical Thermometer ||+ 1125:5| +1584'5|+ 1936+ |+10280/+ 18850+ 14350 810 ~ 6610 17270 +uan‘ +8261 | +888°0 +mo<n£+asvvs +611°0| + 8250 | 15310 fzm-a_nsuol_xszco zus; 2005 45 _m 0 mo 1485 Chronometical Thermometer,
m by the Self-Regis- 148—b4 [43—52 | 38—45 | 35—41 | 3843 38—45 | 30—46 [ 41—51 55—79‘55—19 |66—85| 76 —89 48—56) 48—62 | 48—60 | 48—56 | 52—56 | 54—62 | 52—61 | 75—85 | 81—096 ' 85—95 | 82—90 04—72‘65—70 65~7353-—8954—7857—73 67—74 | x\m\\ul}) the Selt-Registering
tering Thermonieters ..., | | | | ‘ i i | | Thormoneters.
The sign + indicates that the rate s gaining. .
t During ﬂmul weeks the Chronometers were placed in the chamber of a stove heated by jets of gas. The gas flames are exterior to the chamber, into which The Chronometers are placed in order of merit, thelr respective positions being determined by consideration of the irregularities of rate exhibited in Table IIL.
none of the injurions products of combustion can enter. a The Chronometer Russell and Son 2089 was found stopped on August 7. On examination by the maker it appeared that the main-spring had broken. On account of the
The Chronometrical Thermometer,differs from an ordinary Chronometer only in the construction of the balance, the positions of the wetals forming the compen- shorter duration of trial the rates of this chronometer are placed in 4 separate division at the foot of the general list.
sating riws being reversed. By this arrangement the effect of temperature is much magnified.
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4 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, 1873. 5
£ (IL) WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TEMPERATURE, AS DETERMINED BY THE CHRONOMETRICAL THERMOMETER. ‘i
NAME @ | Construction of Escapement and Balance, | NAME
A‘;FR No. = N f‘“"‘h:;‘”h e Mk Feb, | Feb. |Jan.25| Feb. Feb.22| Jan. | March |Apr.26| April | Jan. |April | May April‘ May | May | July |June28| June | July | Aug. |July 26| July | March | March | March | May \Mm-. 20 June \Mn)sl June | MA‘;{“ER No.
R 2 it i the Maker. 5 i ER.
M H cscription furnished by 18 | 8—15 | iy y (1522 ppd0 | [18—25| 1—8 |yyi0, | 5—12| 11—18 1926 310 12—1917- 1 Juﬁszl_es 5—12| 2—0 A“‘;_E 19—26 | 15—22 | 8—15 [ 2220 | 24—31 A;r.a 14— 2|\J‘me7 T—14
H ottt ot |t
eichert. ... 2 Flm,)imblhnce‘withnm:mxi]inry. g 7 |— 95 |~ 68|~ 63|— 74 |- 63|~ 50 |— 92 |- 63|— 55 — 60 — §4|— 73|— 70|— 81| 81 |- 77 |~ 51|~ 44 |- 46| 50|~ 45 |~ 61 ‘A 47 |~ 46 Weichert......... 2300
2 | Auxiliary to balance. 3 |- 04|+ 22|+ 23|+ 28 |+ 28|+ 16 |- 11|+ 03[+ 20 + 03 — 20|— 26|— 14|— 07|- 18|+ 02 |- 07 00 |- 19|~ 04 |- 08 00 |+ 16|+ 13
2 l\ullhexgsﬁatnmbnhmoemtho\ltanxlllm‘ — 140 |- 110 [— 110 |~ 101 |~ 09 |- 111 |- 105 (- 97|~ 77 - 95 _ 88|— 78/— 89— 78|— 80 |— 89 |-115|-109 |-~ 116 |— 98 |- 99 — 86 — 89 |- 85
2 | Auxiliary compensation. 4|~ 25 [+ 05(— 25|+ 15| 42 = 42— 07 |- 34(- 15 33 + 25|+ 05|+ 40+ 26|+ 30 |+ 23 [+ 40|+ 45 |+ 24|+ 26|+ 01|+ 28|+ 31|+ 30
| 2 | Auxiliary compensation. + 66 |+ 86|+ 69 |+ 108 |+ 169 [+ 184 |+ 58 |+157 |+ 171 +154 15141480 4159|4154 |+ 155 |+ 139 |+ 61|+ 57 '3 |+ 128 [+ 91 |+ 130 |+ 147 |+ 157
| i
| | i
\ | 1
1885 | 2 proved ordinary — 42 |- 47 |- 36 |- 45 23 |- 20— 27|+ 28 |- — 68 [+ 24|+ 33 + 14 0|+ 36[+ 16+ 40 + 45|+ 48 [+ 30|+ 15|+ 25|+ 20 |+ 20|+ 05 — 03— 00— 27 1885
2854 | 3 Knuhm»xﬁmnmbalnnce,wnheumnxnmy — 19 |- 24 |- 03 |- 28 00 [+ 30 |+ 19 [+ 40 [+ + 13 |+ 31|+ 68 + 33 G 81|+ 80+ 90|+124 |+ 115 |+ 113 00|— 09| 00 [+ 23 00 |+ 47 |+ 22 [+ 28 2854
Sewill... 3070 | 5 A\lxlluryeompe — 12 |- 18— 16 |- 26|— 03 |— 12 |- 09 |+ 12|+ — 46 [+ 04|~ 11 + 09 _ 41|— 45|- 39— 16|~ 24 |- 26 |- 48| 71|- 62 |- 55 |- 50 |- 33 — 60— 57 3070
Shepherd and Son .| 1787 | 2 | Auxiliary — 04 [+ 04 |+ 17|+ 16|+ 53 [+ 64+ 59 [+ 55 [+ + 80 [+ 69(+ 80 + 65 T 80ls 72y 62|r 24|+ 20|+ 31 |+114 |+ 126 (+101 |+ 83+ 77 |+ 32|+ 29|+ 08] Shephcvd’\nd Son.| 1787
Glover .. .| 357 | 2 Amulm.ryucungalalltempera{nns. + 30| 00|+ 04— 62— 27 |- 07 |- 54|~ 97 |- — 67 (-125|— 88 —-119 — 84108 |— 65|— 89|— 57 [~ 49 |- 135 |- 111 [-126 |- 96 |~ 138 — 113 |- 01 |-103 T 357
|
I’mk\ns(m&,boms. 1165 | 2 | Auxiliary actingin extremes of temperature,|— 03 |+ 01 [~ 14 [+ 04 [+ 28 |— 16 |+ 06 |~ 23 |~116 |- 43 |- 71|+ 45 — 81|+ 46|+ 49|— 07|— 78|-102 /- 58| 03[- 20 - — 74 |-102 - 58 —11'81 Pﬂkmm&Bonts 1165
260 | o ldmmrycm\stm':tmnwlthshghtnlumtmm 4+ 89|+ 56 |+ T2 [+ 42|+ 52 |+ 38|+ 46 |+ 67 [+ 61| 28|+ 42|+ 59 4 54|4 77|¢ 51|+110|7 07|+ 98|+114 |+ 150 |+ 140 |+ * +105 |+ 126 |+ 131 [+ 187 | Ke ] 260
Clitenon. 793 | 2 | Auxiliary as in former years. 4+ 89|+ 67|+ 58 [+ 62|+ 79|+ 43|+ 20|+ 76+ 48 |- 39|+ 63|+ 75 + 6614 87|+ 71|+ 07|+ 70|+ 56|+ TH|+ 86|+ T4 |+ - I | 60 [T s |+ 15 | Chltenden - 708
J.B. Fletcher. 3369 | 2 | Auxiliary compensation. — 189 |- 178 [— 179 |— 184 |~ 160 [~ 18'5 |— 148 |— 24 (- 47 (- 205 [~ 34|~ 40 — 85|— 20|— 26| 45| 36|— 35| 65| 57|— 61— - - 69 |- 67 — 85|-100 J.B. rlewhez el 3369
Govland .. 2203 | 2 | Auxiliary compensation. + 15 [+ 20|+ 24 |+ 23|+ 48|+ 50 [+ 60|+ 94 [+ 59 [+ 50 |+ 72|+ 113 + 854114 |+ 98[+ 62|+ 36|+ 39|+ 55|+ 51|+ 40 |+ + + 15 + 50|+ 54|+ 66 ij Gowland .,
Tarkinson & Bouts.. lﬂﬂ 2 | Auxiliary acting in extremes of temperature.| — 71 (= 72 [~ 26 [— 74|~ 61|+ 09 |- 38 |+ 08|+ 04— + 05 + 14| 08|- 1 25 0[+ 09+ 34|+ 51|+ 41|+ 44 [+ 28 [+ 63|+ 46 |+ 16 + 46|+ 30|+ 05|+ 00 Park\nslm&]}onls. 1128
J. Fletcher............| 2679 | 3 | Auxiliary compensation. — 13- 20|~ 28|— 23|~ 04|= 07|- 10| 22 |- &1|- 44— 63|~ 26 = 50\- 14|- da|t 78|7i00/ 08 |Sit0|- 83~ 84 |- - 134 |- 118 |~ 68 |- 33 — 55| 57| 00 |- 33 | Fleche 2
Lowry 2 | Auxiliary compensation. 9 [+ 98 |+ 89 |+ 97 [+ 118 [+ 63 |+ 54 |+ 104 [+ 119 [~ 10 |+141|+ 179 #1871 | +16'6 |+ 140 |+ 155 | +13°0 | +12:6 |+ 14'5 |+ 135 [+ 134 |+ 136 |+ 68 |+ 41 [+ 73 [+ 148 +. 75 |+ 130 |+ 136 |+
2 | Ordina lance with continuous auxilias 8 |— 04 |— 15|+ 06+ 26|+ 17|+ 70 |- 06 |— 41|+ 34|+ 14|+ 47 4+ 21|+ 89)4 81|1135| 4113+ 81|+182|+143[+ 140 |+ 141 |+ 50 |+ 105 [+ 56 |+ 92 + 44+ 19 & 74 |+
2 | Balance as in former years ; no auxiliary. [ + 18:2 |+ 167 |+ 175 |+ 169 |+ 182 [+ 179 |+ 180 |+ 243 |+ 204 |+ 151 |+227 |+ 240 +211 |4+ 225 | + 215 | + 260 |+ 204 | +299 | +26:6 |+20:3 |+ 271 [+ 244 |+ 120 |+ 120 |+ 110 |+ 158 + 120 |+ 21'6 |+ 190 |+
Auxiliary compensation. _ 54 |—107 |- 98 |—123 |~ 107 |- 110 [~ 190 |- 160 |~ 14'8 [ 12:2 [—17-7|— 210 —172| 210 | —22:3|— _ _120 |- - 58|— 64|~ 86|—123 |— 90 |— 164 |- 15
Auiiry compensaion. + 48[+ 47 [+ 42|+ 48|+ 78|+ 36 |+ 60|+ 66| 08— 33 [+ 28]+ 57 Ta(a %4 T 08| 0| 50]7 25/7 solx 207 24 |- 63| o0|- 63|- 2
Auxiliary comper — 62 |— 31 (= 01— 86|~ 10|+ 40|+ 10 |+132 |+ 77 |+ 41|+143 + 174 +128 (4179|4169 |+17:0| +15:0 [+13:2 [+17'5 |+ 140+ 140 |+ 96 [+ 49 |+ 35 [+ B2 |+ 13
rdinary cnnsmlcilon\'lthsllghtahenmom 4 38|+ 24 [+ 27|+ 30|+ 48[+ 24|+ 30+ 92|+ 64— 21 [+ 93|+ 101 4 91| 4115 |+ 110| + 185 | + 17'5 | + 17:6 |+ 18 |+ 201 | + 199 [+ 105 |+ 107 |+ 115 |+ 133 |+ 16+
Hcmoﬂvlledlhﬂnny ‘balance. + 118 |+ 112 |+ 79 [+ 101 [+ 80 [+ 46 [+ 29 [+ 43 |+ 95 |+ 19|+ 46|+ 32 + 70|+ 22(+ 27|+ 90|+ 03|+136 |+ 76|+ 94|+ 82 |+ 94 [+ 134 |+ 101 [+ 140 |+ 114
Hennessy ..., 4869 | 2 | Auxiliary compensation. + 99 |+ 97|+ 99|+ 07 |+ 114 [+ 101 [+ 89 |+ 1238 |+ 33 [+ 58 [+ 81|+ 104 + 61{+106 . ¥ y 2|+ 75|+ 83+ 76|+ 94 |- 51— 34|- 10 97 |= 038 |+ 123 [+ 110 |+
Willums . 2 | Auxiliary compensation. 192 = 179 [— 181 |- 177 |~ 129 |~ 148 |- 121 (= 06 [— 57 [ 147 [+ 11+ 33 a|Di0s| T et elt Salt SalT 29|t 58/t 7|+ 1o|- 27/- 21|- 28|~ 13 |- 40 |- 15|- 50 |-
Whiffn ... 2 | Auxiliary compensation. + 204 |4 185 |+ 174 |+ 172 |+ 184 |+ 147 |+ 129 |+ 282 |+ 264 |+ 50 |+ 246+ 250 +25°2| £ 266 | + 225 | + 357 | + 241 |+ 230 |+ 24'5 [ +281 |+ 225 [+ 220 |+ 173 |+ 141 |+ 142 |+ 181 |+ 145 |+ 166 |+ 147 |+
2 | Auxiliary acting in cold. — 139 |- 149 |- 186 |- 159 [~ 117 |~ 34 |- 102 — 04— 52— 18[- 11 —09|= 01|— 14|— 18|— 15|— 07|— 10|— 07|— 09 |- 08 |- 25 |- 23 |- 13 |- 19 |- 16 — 18— 32 |-
2 | Construction as in former years. ~ 98 |—127 |- 128 |- 146 [ 109 |~ 132 |~ 140 |+ 23 |+ 05 |- 106 [- 01|+ 34 + 097 30[% 11|% 15| 00|— 01|+ 21|+ 39|+ 25|+ 35 [+ 07|+ 23|+ 04| 12 |- 10— 24 |- 37 |-
2 | Auxiliary compensation. 4232 |4 224 [+ 194 |+ 271 |+ 25°8°[+ 176 |+ 21 +386 |+ 120 |+441|+ 476 +40'8 + 47 ¥ . ¥ ¥ 1|+466. + 460 |+ 448 |+ 24'5 |+ +
2 | Auxiliary compensation. + 87 81 [+ b4 [+ 51|+ 36|+ 56|+ 1 + 104 |— 15 |+103|+ 134 +126 :‘{;2 14;: iig.l :::f; :::; ::gu - 91|— 25 (— 39 |+ 20|+ +
9 Auxllmry compens +119 |+ 91 |+100 [+ 75 [+ 92 |+ 38|+ I 7|+ 99 |- 85 |- 09|+ 02 + 06|— 09|— 40|+21'5| 1198 |+ 156 |+ 212 | +102 + 243 |+ 210 |- 28 |— +
Gowland .71 1285 | 2 | Ordinary construction with slight alteration,|+ 37 [+ 21 |- 43 [+ 27 |+ 25 |- 108 |- 112 46 |- 189 |- 11|— 20 Z 09[" 15| 01|+ 45| 26|+ 40|+ 59|+ 114|+ 124 [+ 106 |+ 25 |+ +
Shepherd and Sou | 1789 | 2 | Auxiliary to balance. — 231 |- 233 | 211 [— 242 |- 232 |~ 16'8 [~ 105 |~ 11'4 [— 131 |- — 92— 93 — 94— 95|— 84|- 97|~ 04|-108|— 98|—102 —{106 |- 100 [~ 31 | -
Dmson 2 Auxllmr_ycnmve‘nsnuon — 176 |- 14'6 |- 148 |~ 135 |~ 1211 |~ 102 |- 82 [+ 01|+ 54 |- 60 |+ 33|— 2 4]+ 5 y ¥ . ’ ¥ 3|+ 88|+ 70 |+ 95|+ +
5 2 | Auxiliary as in former years. 4131 |+ 117 |+ 102 [+ 107 |+ 104 |+ 105 [+ 91 |+ 154 [+ 143 [+ 31 |+134 |+ 128 +135 .1;; :13»2 ::;g 1::3 ::16: :::3 iﬂ-i + 87 |+ 1;'1 - 17 |+ * .
M\mlmmhnd Sons.| 4447 | 3 Poole's auxiliary. — 99 [~ 82 |- 85 |- 70|- 55— 18|— 25 |- 236 |+ 24 |- 17 [- a1 Z19|0 43| 56|— 50| 56|- 48|— 60| 83|— 86 |— 76 |- 28 |— — 281 | Muirheadand Sons.| 4447
will 3252 | 2 | Auxiliary compensation, [tures.| + 203 [+ 193 |+ 183 |+ 202 |+ 168 |+ 140 [+ 78 |+ 304 |+ 212 [+ 56 4267 |+ 340 £9277| 1359 | + 356 | + 425 | + 336 | + 265 | + 404 |+ 41-6| + 399 |+ 360 |+ 02 [+ + 87 ‘Sewi 3252
MeGregor an 4580 | 2 | Auxiliary to balance acting atlow tempera- || — 14:3 (— 167 |~ 1333 |~ 184 |— 161 [+ 20 |~ 170 [+ 32 |+ 114 |+ 24 |+ 56|+ 16 8| 6|t 50|t 80| 78| 25|+ 60|+ 100 |+ 25 |+ 64 |+ + 95 | MecGregor und Co. | 4580
Russell and Sun.,u‘ 2089 | 2 | Auxiliary acting in cold. ~ 92|~ 135 |~ 98 |~ 148 |~ 114 |~ 81 |- 163 |~ 49 |- 59 |- 149 - 60| 121 — 25|— 90| 74|+ 67]+ 55— 11|+ 71 104 |+ 39 |- 838 |- — 36 | Russelland Son ....| 2089
t M -
] . . . B I . . P | : - T T T N T T T T ] . ] i
Chronometrical Thermometer +21757)1.20083/+ 1936 owlsu-uuss-n+1159-o+msg+un55‘+sssa+ 8675| 8201+ 8250 6110 8451415/ 2735 2915-443-5‘491 ~6330‘—GGXO-BlB"I—lazl-S*X581'071727-0~13260 auus zauo Chronometrical Thermometer |
) h | ) ] ) | |
Extremes of Temperature as ° e o efo el e o B R T els s|s <5 s|s o|e a‘q ) R R -
shown by the Selmegxs, 35—41| 38—43| 38—45| 38—45| 39—46 43—52) 41—51) 48—56| 48—56| 48—! 5443 60/ 52—56] 4 52—61 y 5 07_73 478l 5370 6570 6685 7585 76—80| 83—00 s\Vss 55495 Extromes of Tomperaturo as
tering Thermometers . | | | | | | | | | | [ Mo by the Svit-Registering

+ During these weeks

The Chronomet

The sign + indicates that the rate is gaining.

the Chronometers were placed in the chamber of a stove heated by jets of gus.
none of lhe m)\mous products of combustion can en ce
ical Thermometer differs from an_ordinary Chronometer only in the construct
g vims being reverson Ty this arrangement he et of tempersiury i maeh aghifon.

The gas flames are exterior to the chuwber, into which

ion of the balance, the positions of the metals forming the compen-

“The Chronometers are placed in order of merit, their mpe«ive positions being determined by consideration of the irregularities of rate exhibited in Toble I1L.
The Chronometer Russell and Son 2089 was found stopped on August 7. On examination by the maker it appeared that the main-spring had broken. On aceount of
the shorter duration of trial the rates of this Chronometer are placed in a separate division at the foot of the general list.
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6 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, 1873. 7
§ (III.)—ABSTRACT OF THE PRINCIPAL CHANGES OF RATE. NAME
NAME H ADDRESS Construction of Ex t and
5 Balance, ™ i Greatest °oF No.
or No. or from the Description furnished First Day | Last Day [S Difference e
M : Least Greatest between || Diferonce | Before and after MAKER.
MAKER. 5 MAKER. by the Maker. gt | ofTat, §% Weadly Tn what Week. Weakly Sum, Tn what Week. et || eimeenons )
g Rating. | Rating. E? Sum. and Least. || thonext.
2 | 112, Rothsay Terrace, Bute Docks, Cardiff.| Flat rim \mllnce, wiﬂ!oul auxiliary. January 11 | August9 | 30 || — 95 lT‘ebruary ;310:2 - 42: %nch 1'57 :o ;i' 2'1’ g:g mng@f Weichert ... 2300
2 | 46, 5t John's Square, Glerkenwel, ‘London.| Auxiliary ta balin Jumuary 11 | August9 | 30 | - 26 Jume s + 3 May 70024 s a8 Yoy 24t 1
2 | 105, Liverpool Road, Londor Kullberg’s flat rim bnlnnoe, without auxiliary. || January 11 | August 9 | 30 || —146 T S o Feb 1 - rci % 15 I 3 + -rd
2 | 115, Rothsay Tertace, Bute Docks, Cardift| Auxiinsy compen January 11 | August9 | 30 (| — 54 i 3o Sy oA el e 125 16 March 8
2 | 6, Side, Neweastle-on-Tyne. ‘Auxiliary compensation, January 11 | August9 |30 || + 46 January 26 to Fel + 171 y )
. . 18 52 March 8}
2 m Liverpool Road, London. Tmproved ordinary bala January 11 | August9 |30 | — 6+8 Jonuary  11to 18 + 50 July 12t019 1t : e
3 uch:)hnnLSlree‘, Glasgow. lellbcrgs flat rim hnhuce without auxiliary. gn.nulry 1 ﬁngu&t 9 (30 — n-: ]‘\‘;;'E“;"y ‘g b 3’; A * lgvg ﬁnlgﬁ-st o 13 lgg ;5; + f\lsgi 12;?
DR 2 sn Cornhil liary compensation. anuary 11 | August 9 | 30 || — 7+ . " .
Shepherd and Son owv| 1787 | 3 | 53, Leadenhall Street, London. [London. A\lelx&rywbnlnn e, January 11 | August9 | 30 || — 04 Hiskat iw_‘: +12°6 I}"‘Th gm 15t ::.g g ; g‘l’_ﬁ?aff "
Hlover %7 | 2 s ‘Wrotham Road, Camden New Town, | Auxiliary acting at all temperatures. January 11 | August 9 | 30 || —13-8 arc] to April 5t + 30 ‘ebruary 1o 8 ‘ebruary
. iy acting i . i . N § het
Parkinson and Bouts ...| 1165 | 2 | 59, Gracechurch Street, London. Auxiliary acting in extremes of temperature, January 11 | August9 | 30 || —11+6 April 5to12 + 49 May 10to 17 165 70 Marcl
2 | 15, Craven Street, Strand, London. Ordinary constution with slight lteration. | January 11 | August 9 | 30 | — 3-8 Jury 111018 150 Awar 210 0 e o Jouuary 18
2 | 10, Wilton Road, Hackney, London. uxi e January 11 | August9 | 30 | — 3-9 Jumwary 1018 £ Ty a1 1 &8 Yoy 2it
2 | 148, Leadenhall Street, London. Auxil mpensation. January 11 | August 9 | 30 | —205 Tomery e -2 frs 4 frers 95 March 8t
2 | 178, High Street West, Sunderland. Auxllmry cnmpennunn. January 11 | August9 |30 || — 35 to15¢ + 1104 ny 17t0 24 arcl
- - - March 8
Parkinson and Bonts 1128 | 2 | 59, Gracechurch Street, London. A\lxnl.mry acting in extremes of temperature, || January 11 | August9 [ 30 | — 7+4 February 15 to 22 + 63 March 8 to 151 187 10-1
3 etshor el 2070 | 2| 145, Leadenhall St "London. compensation. Tanuary 11 | August 9 | 30 || 13-4 Mara Lot 00 Moy 8Lto JuneTt ot 08 Harch o
W 776 | 3 | 66, High Street, Belfas Aux!lm’y compensation. January 11 | August 9 |30 || — 10 fm“l“! o018 + 194 pril to May 204 ] 4 Janus 4
Quilliam 17917 | 3 | 32, Elizabeth Street, wapoﬂl Ordinary balance with continuous auxiliary. January 11 | August 9 [ 30 || — 4°1 ,\P ;:g ;9 + 13 August o 9 i o Apald
Tsane 1129 | 3 | 147, Liverpool Road, London. Balance as in former years; no auxiliary. January 11 | August9 | 30 || +11-0 March 2 t + 29°9 June 21t028 t April
3 | 10, Cloudesley Square, Islington, London. A\mhary compensation. January 11 | August9 | 30 || —223 - 54 February  1to 169 10-0 March 8f
2 | 30, Cornhill, Tondon. jary compensation. TJanuary 11 | August9 | 30 | — 66 Meke 2910 Apﬂl .5f + 78 Feb 33 to March H 144 120 March 8t
2 | 148, Leadenhall Street, London, Aux ary compensation. January 11 | August 9 | 80 || — 6°2 Februn K 'o‘;]s + 179 Ly . . e oy St
2 | 15, Craven Street, Strand, London. Ordinary construction with slight alteration. January 11 | August9 | 80 || — 2-1 Jmmxry 1 + 2011 Auvgust  2to 94 1?42 a8 Mareh
2 | 147, Liverpool Road, London. Remodelled Hartnup balance. January 11 | August9 | 30 | + 1-9 fanuary  11to 18 + 23°1 June 7to 14 12 May 24t
Hennessy 4869 | 2 | 5, Wind Strect, Swansea. Auxiliar ary compensaion. Junuary 11 | August9 | 80 || — 51 March 15 to 221 + 123 Ayr. 26 to May 3; June u enm 174 123 March 8f
Williams ..... 128 | 2|2, Bute Docks, Cardiff. xi mpensation. January 11 | August 9 | 30 | —19-2 ?ebr\u\ry ‘: to 12 + 38 A:« 1? 105 Al;vgh 2 :ﬁ g :g_g Kur_clhsar
iffin oo 353 | 2| 10, Cloudesley Square, Tslington, London. Anxllm.ry compensallom January 11 | August9 |30 | + 59 anuary F'"h H + 282 e Y ns b t dorils o
Highley 5435 | 2 | 45, High Street, Sheerness. Auxiliary acting in cold. January 11 | August9 | 30 | —18:6 January 25 to Fel - 01 May 17to34 . g January 2
Brothertor 5417 | 2 | 11, Spencer Strect, Goswell Road, London, Construction as in former years. January 11 | August9 | 30 | —14:6 February 15 to 23 + 39 August 2t0 9 185 163 March 8
778 | 2 \ 66, High Strect, Belfast Auxiliary compensation. January 11 | August9 |30 || +12-0 January 11 to 18 + 497 July 121019 a1 9:0 t April 5
2021 | 2 | 148, Ledenhall smm, T.ondon, Auxiliary compensation. January 11 | August 9 | 80 || —16-7 June 28 to IJ':!ylg + 152 JM“nly ,\" to 2; glj‘? i“ July 10 "
3267 2 sl, Soqth Castle Street, Liverpool. Au‘( mry compensation, January 11 | August9 | 30 || — 85 . January :1 0“ + 23 ly ZBWAﬂgm" 2-8 . J}:"ui“)x 8
1285 | 2 | 178, High Street West, Sunderland. construction ith slight alteration. || January 11 | August 9 | 30 || — 189 anu to + 134 July 36 to August. 81-3 187 March
‘Shepherd and 1789 | 2 | 53, Leadenhall Street, London. A\\xxllxry to balang January 11 | August 9 | 30 | —24-2 February 15 to 22 - 10 March 8'to 15 232 185 March 8
Davison. 4798 | 2 | 6, Side, Newcastle-on-Tyne. Ausxiliary compensation. January 11 | August9 | 30 | —17-6 ] February ~ 1to 8 + 167 June 14 to 211 343 149 March 8t
Webb. s o 5608 | 2 | 4, Pullen's Roy, Upper Street, Talington, | Auwxiliry as in former years. J.umg 11 | August9 |30 | — 17 4 March 15 to ?:t + 827 June 7 to 14} 344 179 1 J\ms‘ﬂ
Muirhead and Sons.......| 4447 | 2 | 90, Buchanan Street, Glasgow. [London. | Poole's auxiliary. Jonuary 11 | Aviut9 | 90 | 201 Jume 3 + 24 April 5t013 305 200 1S
Sewill.. 3252 | 2 | 61, South Castle Strect, Liverpool. Auxilinry sompansa January 11 | August 9 | 80 | + 3.7 e o ae + 425 July o 38-8 168 T June 2
McGregor and 4580 | 3 | Clyde Place, Glasgow. Auxiliary to bnlance amng at low temperatures,| January n August 9 | 30 | —18:4 February 15 + 184, May 31 to Junc 7t a8 282 March 8f
| "
Russell and Son .........| 2089 ‘ 2 ‘ 30 & 32, Slater Street, Liverpool. Auxiliary acting in cold. Janvary 11 | August2 | 20 | —16°3 March 18 + 104 July 26 to August 2 267 93 + April 5
[ } i
’f"; sign "wi““‘““‘"; “‘;° ‘2: rate s gaining. aced i the chamber of heated . The gas flam et 1o the chamber, nto which . The Chronometers are placed in order of meri, their respective positions being determined by consideration of the irregularities of rate ex] the Table above,
uring these wecks the Chronometers were placed in the chamber of a stove heated by jets of gas. The gas flames are exterior to the chamber, into which none of "The Chronameter Russel and Son 2089 was found stopped on August 7. | On examination by the maker it agpeared. that the wainspring had broke. On account
the injurious products of combustion can enter. In the column * Before and after what Day * the positions of the symbol (1), before or after the date, indicato D et acs Tlnce pows A oot of g .
respectively éxposure to heat in the week immedlately preceding, or in the week immediately followiog;, of the shorter duration of trial the rates of this Chronometer are placed in a separate division at the foot of the general list
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