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2 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, 1881.
% .
H (I)-WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TIME.
NAME ° Construction of Escapement and Balance, = NAME
oF No. | = from the Jon. | Jan. |Jan. 20| Feb. | Feb. | Feb. |Feb.26| Mar. | Mar. | Mar. | Mar.26 April | April | April [ Apr. |Apr.30| May | May | May |May28| June | June | June [sue 29 July | July | July | July or No.
] Deseri i 3 to to P
MAKER. E escription frnished by the Maker. 15—98|29—20 17::5 512 | 1219|1926 /10 | 5—12 (1219|1095 Al::‘x 2—9 | 0—16 |16—23|23—30 | prooyp | 7—14 | 1421|2128 0 4| 4—11 | 11—18 | 18—25 Jul;2 2—9 | 9—16 |16—23 |23—30 MAEKER.
H + t + t t t t t
2| Reversed detent, with short spring. o g1ls 01|+ 15|+ 18]+ 08| 12|+ 11|+ 19|+ 30|+ 41] + 48 + 47+ 40|+ 48|+ 40+ 60 |+ 57|+ 48|+ 50|+ 59|+ 51|+ 68|+ 53|+ 56 [+ 58|+ 62 [+ 58 | Kulberg. 3073
3 | Ordinary escopement, with nuxilinry to balance. |+ 21 [+ 44 [+ 48 |+ 50 [+ 41 |+ 28 |+ 55 |+ 01| 06|+ 27|+ 35 4 10|+ 25 |+ 25 [+ 20 |+ 10 |+ 34|+ 76|+ 72|+ 87|+ 71|+ 40|+ 52|+ 68|+ 65|+ 77|+ 77| Mercer . 2696
% | Poole’s auxilinry. P A A D - -5 - A IR P I 4 53|+ 61|+ 66|+ 70|+ 71|+ 01 |+ 149 |+ 161 |+ 177 |+ 176 |+ 116 |+ 121 |+ 133 |+ 137 |+ 143 |+ 150 || J. Poolo and Co. .| 5763
2 | Tmproved ordinary balance. 4 69|+ 56|+ 37 |+ 49 |+ 46|+ 35|+ 51— 22 [+ 00|+ 30| + 45 + 70|+ 90 |+ 07|+ 88|+ 80|+ 80|+ 23|+ &1 |+ 41|+ 20+ 85|+ 37|+ 25|+ 23|+ 27+ 44| Edward and Sons...| 3720
J. Poole and Co. ...| 5720 | 2 | Poole’s auxiliary. Airy’s Compensation. 4172 [+ 174 [+ 81 |+ 93 [+ 100 [+ 125 |+ 164 [+ 87 [+ 906 |+ 114 | + 133 H AL |+ 102 |+ 115 |+ 108 |+ 108 |+ 112 |+ 121 |+ 121 |+ 140 |+ 133 |+ 105 |+ 101 |+ 100 |+ 106 |+ 108 |+ 126 || J. Poole and 5720
Sewill . 3 faey Compensation to balance. 132 |+ 110 |+ 91 |+ 105 |+ 108 |+ 90 |+ 113 |+ 03 |+ 80|+ 108 ] + 104 + B2 [+ 80 |+ 70+ 68|+ 81|+ 75 |+ 129 |+ 140 |+ 169 [+ 148 |+ 186 |+ 187 |+ 219 |+ 222 |4 239 |+ 220 4795
Tsanc 2| Or jnnce, with auxiliary. — 29 |- 41 |- 11'8 [~ 110 |- 102 |~ 100 |~ 84 [~ 112 |~ 104 |~ 130 | — &4 —119 |- 101 |~ 99|~ 86 |- §7)|- 58 - 10 = 77| 09— 23| 08 |- 05| 00 - 01 1645
1667 | 3 | Auxilinty Compensation, - 27 [+ 02|+ 48 [+ 70|+ 68|+ 62|+ 75 (+103 [+ 100 [+ 09| + 88 + 125 |+ 127 |+ 188 |+ 122 |+ 118 |+ 110 |+ 127 |+ 08 |+ O1 |+ 116 |+ 481+ 45 |+ 25|+ 25|+ 22|+ 63 - 1667
Tister and Sons .| 824 | 2 | Pooles suxifinty. - Airy's Compensation. 100 |- o5 |t T4 |t B9 lt 26|l 81|- 31 |- 116|138 |- 112 | - 100 =108 |~ 96 |~ 86 |- 90|10 |- 88 |- 173 |- 18 |- 151 |- 189 |~ 160 |- 147 |~ 163 |~ 163 |— 157 |~ 109 e
Shepherd and Son .| 1833 | 2 | Airy’s Compensation. + 87 [+ 108 [+ 117 |+ 128 [+ 110 [+ 100 |+ 107 |— 10 |- 02 |+ 49| + 61 4+ 59|+ 75 [+100 (+ 85 |+ 63 |+ 92 [+ 20— 10+ 34 [+ 11|+ 25|+ + 63|+ 65 75 |+ 71 | Shepherd and Son .| 1833
Reid and Sons ......| 5596 | 2 | Ordinary b 118 |+ 107 [+ 64 |+ 65 |+ 74|+ 75|+ 100 |— 27 [+ 06|+ 40| + 53 + 1|+ 30|+ 43 |4+ 41|+ 4814 411+ 40 |4 481+ 48+ 82|+ 52|+ I1l4 46|+ 65+ 70|+ 73 [+ 65 | ReidandSons......| 5596
Johmmcn and Co. | 2091 | 2 | Auxilini ,aeung in high temperatures. 4+ 118 [+ 152 [+ 100 [+ 110 [+ 116 |+ 60 [+ 75 [+ 30 [+ 26 [+ 64 [ + 70 — 85|~ 40 |- 45 |- 34— 06|+ 19|+ 31|+ 80|+ 70|+ 94|+ 61|+ 70|+ 72|+ 113 |+ 120 |+ 120 |+ 75 || Johannsen and Co. | 2991
) 283 | 2 | Auiory o beance. L |l 91|l 56 | a3 | w6 |~ 50|~ 04|+ 02|+ 40|r 63| + 70 + 69| + 56|+ 63|+ 62|+ 50|+ 50|+ 57 |+ 154 |+ 164 |+ 161 |+ 159 |+ 82 [+ 68 |+ 88 |+ 77|+ 85 |+ 55
Webter 15083 | 2 | Auxiliary tc fon.|+ 140 |7 107 |= 08 |5 04 |+ 10|+ 10+ 47 |- 43 |- 54|~ 18|+ o1 4 18— 08|+ 10|+ 11|+ 14|+ 41|+ 48 |- 14 (= 57 |- 27| 51 |- 09|+ 01|+ 15|+ 25| 33|+ 35
Keys ... e | 2 Ordmnxybalance, wnhshghta.lumuon Airy's ||+ 93 |+ 85 |- 38 |- 86 |- 03|+ 02 |+ 20 |- 86 |- 98 |- 42| — 55 =143 | 136 |~ 109 |- 104 |- 116 |~ 98 |~ 104 |+ 13 |+ 32 |+ 58 |+ 20 = 50— 55| 00 )+ 034 45— 26
[Compensaton. ’ y
Crisp 4113 | 2 | New balance for high temperatares. Airy's |— 108 [— 76 |~ 25 |= 20 |- 01|~ 60|+ 03 |—159 —12 | — 96|~ 57 |- 21 |- 57| 72| 44| 96|~ 909|127 |— 90 |=105 | 74 |- 60 |- T7|-105 |- 56 4113
B, Birchail 1361 | 2 | Ordinary batanco, with ausiiny. —107 |— 79 |- 165 |— 204 [~ 198 |~ 187 |~ 171 [~ 56 — 270 | — 208 |- 107 (= 175 [~ 153 |~ 145 |~ 117 |~ 94 |~ 80 [~ 120 [~ 106 [— 141 (119 [~ 95 |- 05 |_ 105 |- 105 1381
Biward and Sors..| 3688 | 3 | Improved ordinary balance 4172 [+ 158 |+ 87 |+ 05 [+ 03 [+ 90 (+120 (-~ 33 185 | 4107 [+121 |+ 122 |+ 95 | 80 |+ 81|+ 49 |+ 70 |+ 84|+ 46 |+ 180 |+ 145 |+ 160 [+ 166 |4 175 |+ 179 3688
3889 | 3 | Ordimary escapersent, with auxiliary to balance. ||+ 15 |+ 165 |+ 150 |+ 179 |+ 183 |+ 185 |+ 308 |+ 646 £229 | £ 105 |+ 206 |+ 219 [+ 205 |4 185 |+ 201 |+ 166 |+ 183 |+ 221 |+ 224 [+ 232 |+ 283 |+ 260 |+ 257 |+ 283 |+ 285 2083
mmmnarmashm., 4158 | 2 | Auxiliary, acting at low temperatures. + 67|+ 88|+ 32|+ 38|+ 32 [+ 38|+ 42[-110 U5 | - a5 |- w4 |- 24 |- 62|° 85 |- 58|~ 71| 61 )= 51|— 69|= 40 /=39 |- 06 |— 05| 05|+ I | Purkinsons Fronm| 4158
i |
[Compensation. y §
Pyott 474 | 2 | Ordinary balance, with slight alteration. Airy’s ||+ 90 [+ 85 |~ 75 |~ 45 |— 17 |+ 02 [+ 26|~ 06— 70 |- 51| - 49 - 82|~ 82|~ 71 |- 61 |- 69| 68|~ 57|~ 78|~ 67 |- 36 |— 54|— 11|— 07]+ 031+ 05|+ 15| 00 Pyott... . 478
Lister and Sons 825 | 3 | Poole’s nuxiliary. ~ Airy’ sgCompﬁn:mlmn VI 18| 18| oo|r 03| ©00|- 20|+ 06 |=153 [~ 186 |- 161 | — 139 - 89| — 33 |- 30| 10 |- 20— 39 |- 17|-133 |-151 |~ 97 (=128 |— 59 |- 54| 47 |-~ 18| 07 (= 05 | Lister and Son: 825
Shepherd and Son .| 1836 | 2 | Airy’s Compensation. 771|266 |+ 00|+ 48|+ 41| 33 |- 37!+ 15 |v 13 |:111| 5136 4 70| + 188 |+ 147 |+ 168 |+ 174 |+ 204 [+ 21'1 [+ 94 |+ 66 |+ 118 |+ 80 |+ 210 [+ 210 |+ 220 |+ 207 |+ 20 |+ 211 1836
P. Birchall 1383 | 3 | Ordinary balance, with slight alteration. — 77| 85|+ 60 |- 18 |- 34 |- 43|+ 22| 82 |-123 |- 148 | _178 =178 | — 116 |~ 11|+ 14|+ 20+ 26|+ 44120 0% |- 141 104 |~ 08 )-117 |~ =05 |- 13|+ 09 P 1382
i 2 | Ordinry  balance, with palladiom  spring. |+ 64 |+ 68 [+ 53 |+ 63 [+ 58 |+ 52|+ 80— 20|+ 40|+ 90| +133 + 247 | + 201 [+ 213 |+ 206 |+ 177 |+ 185 |+ 183 |+ 119 |+ 131 |+ 185 |+ 180 |+ 305 |+ 28°0 |+ 257 |+ 255 |+ 258 |+ 280 | Riego.... 3802
[Airy's Compensation.
Johnson and Son...| 6898 | 2 | Double 'mxllmly — 68— 57— 39 |— 23 |— 32 |- 54— 29|+ 67 [+104 |+ 150 | + 162 + 180 | + 205 |+ 217 |+ 21'8 [+ 215 |+ 225 [+ 234 |+ + Johnson and Son...| 6898
Matheson 3 2 to balance.  Airy’s Compensation. +221 [+ 222 |+ 165 |+ 179 |+ 164 |+ 182 [+ 210 |+ 32 [+ 32 [+ 40| + 21| — 15+ 10|+ 27 |+ 48|+ &5 [+ 70 |+ + eson ‘| 3001
Hennessy 3 ary Compensation to balance. — 94— 24 |+ 28|+ 40 |+ 38| 00|: 88|+ 66|+ 119 |+ 171 | + 200 + 924 | + 240 |+ 262 [+ 270 |+ 353 [ 246 |+ 200 |+ + | 5967
Sewill 2 /\.mlmy Compensation to balance. |+ 78 |+ &5 |+ 71 (4120 |+ 119 |+ 130 |+ 140 (= 31 (- 49 |+ 05 | + +124 |+ 119 |4 1 14 104 |+ 126 14 131 |+ 147 |+ + 4764
Dell an 2 | Auxiliary, acting at low temperatures. Airy’s |+ 87-8 |+ 332 |+ 14'2 |+ 16:0 |+ 141 [+ 124 |+ 148 |+ 100 |+ 127 |+ 163 | + 170 4195 | + 267 |+ 274 |+ 204 |+ 300 |+ 205 |+ 817 |+ ¥ Dell and Co., 19368
{Compensation. |
i y
2 | Double auxiliary. - 260 |- 220 |~ 98 [~ 75 |~ 86 |- 136 |- 120 - 78 [~ 81|+ 40 = 31+ 48|+ 40|+ 66|+ 65|+ 83|+ 85+ * {| Smith
2 | Ordinary construction, with slight variation. 47 |- 44 |- 32 |- 08— 02 |— 20|+ 07— 162 |—168 |- 147 | — 131 + 16|+ 10|+ 05|~ 08|+ 03+ 11+ 19— *
2 | Ondinery escapement.” Auxilary to bulnce, |+ 89+ 138 |+ 32 | + 263 |+ 370 |+ 800 |+ 387 |+ 75 |+ 107 |+ 18 | + 330 +365 | +290 |+ 260 |+ 26 |+ 834+ 850 |+ 360 |+ +
2 | Ordinary escapement. _Aus tobalance. |+ 31 |+ 68 |+ 17 [+ 200 |+ 187 |+ 119 + 140 [~ 20 |- 42 |+ 51| + 77 + 178 | + 301 |+ 233 |+ 263 |+ 278 |+ 300 |+ 813 |+ + | kel
3 | Ruxilingy. - Abry's Compensation. Z 94— 61(+ 40+ 52|+ 35|+ OB |+ 19+ 116 |+ 155 |+ 200 | 1+ + 174 | + 230 |+ 228 |+ 252 |+ 24T |+ 375 |+ 23 |+ + | Williams . 2130
|
Ausiliary Compensation to balance. — 210 |- 240 |- 145 [~ 148 [~ 162 |- 195 [~ 162 [+ 2+ = 16|+ 26|+ 27 4 33|+ 35|+ 2 + Hennessy . 5896
Ordinary balance, with slight alteration.  Airy’s | + 210 |+ 160 |+ 285 |+ 200 |+ 242 |+ 178 |+ 332 |+ 7- 247 | 4296 |+ 244 |+ 237 |+ 225 |+ 214 + 207
Ordinary balance. [Compensation, ||— 130 [= 110 (= 82 [+ 13 [— 06 |~ 45 [~ 29 |— 241 = 70| — %8 |— 04|+ 27|+ 40+ 2 + 5589
Auxiliary Compensation. +138 [+ 117 [+ 08|+ 20 |+ 30 |+ 37 |+ 60|17 = 70|~ 45| 12| 18- 60|— 6 a i
Ordinary balance. Airy's Compensation. 2400 |- 404 |— 21'5 |— 178 |— 164 |— 229 |~ 280 |— 11+ =178 | — 88|~ 69 |- 51| 30— 2 + 5754
2 | Ordinary balance. Airy’s Compensation. — 265 |— 170 |— 149 |~ 16'6 |- 21'8 |— 201 |— 350 |~ 207 |~ — 14 - 45 15 Q|- 45— & 30 |- 251 |~ 26'4 |- 156 |~ 200 |+ 66 |+ 62 |+ 5756
2 | Auxiliary Componsation. S I S et el e P Sl v e+ +§;: 4173 | + 260 [+ 300 |+ 305 |+ 875 |+ 410 |+ 425 [+ 397 |+ 403 |4+ 434 |+ 436 [+ 495 |+ 503 |+ 8079
2 | Auxiliary to balance. — 135 |- 151 |~ 185 |~ 124 (= 135 |— 114 + 345 |+ 369 [+ 31’5 | + 310 - 97| - 88 =110 |~ 110 |~ 110 |+ 825 |+ 343 |+ 327 | + 346 |— 40 |~ 55 |+ 2901
| | [ | i
" " " " " " " " - N . . . . . . | ] T . 1 . R
Chronomewrical Thermometer. s +3104:8|+ 20602+ 1304-0]+1232:51 + \‘ 16 45“,,!_11‘,5,0 {10000 4884 |+ 001 | 600 |+ 3575 |+ 1430 + 1871 nsual»aoaaa-xnn»szm el-mo 42151—8700l—-857‘0 ~1093'5 —4840 Chronometrical Thermoeter.
(|
Extremes of Temperature as T e s s|s ele e s]e B K Tooe ofe oo oo o o] olo e o el e °f° 1o ) ‘fExlmmnlulTvm
shova by e Seifiegis e 3147|3350 | 4151|4153 | 4508 | 30—40 | 30—s4 |o9—100| &7—orle—105 oton - | 46<85'| 50—60 49—63|51—60! 54—63| 57—66 saor sn—ms u—mssv—man—m oo, 6373 66—79 | 66—79 ﬁa~n P whuw\\hyM\nsnlrmumrlug
tering Thermometers ....... | ' H ‘ | | | | Thormoineters,
The sign + indicates that the rate is gaining.
+ During these :v(e:;xl: Jé‘:.il’&‘:ﬁ’.ﬁ’?‘;:&’; placed in the chamber of a stove heated by jets of gus. The gas fmes are exteior to the chamber, into which The Chronometers are placed in order of merit, their respective positions being determined by consideration of the irregularities of rate exhibited in Table III.
The Chronometrical Thermometer difes from an ondinary Chronometer oy in the copsruction of the balance, the positons of the - v
atag s bing reversed By ths arrangoment v ek of omperiuts s ones songhiBed » the posiions of the metals furning the compon :
o r r o . A2
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4 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, 1881. 5
H (IL)~WEEELY SUMS OF DAILY RATES IN THE ORDER OF TEMPERATURE, AS DETERMINED GENERALLY BY THE CHRONOMETRICAL THERMOMETER.
NAME @ | Construction of Escapement and Balance, S ‘ NAME
or No. = from the Jun. | Jan. |Febss| Fob. | Feb. |Jan. 20| Feb. April | April | April | April Apr.30| May | May (June25 June | July | July | July | July [Mar.26| March | March | March| June | May | May28 | June H oF No.
MAKER. £ Deseription furnished by the Maker, 5322 — 5 —9 |2 s to | . 21| 1 | 15_o5) 23— 23| £ | 1o—26| 512 | 12— MAKER
H ip y 15—22| 2329 |3, 1© |19—26|12—19| £ 20 | 512 | 2—9 |23—30|16—23| 9—16 Moy 7| T4 1421 | 50, 1825|2530 | 9—16 | 29 |16—28| \ o | 19—96| 512 12—19| 4—11 | 21—p8 | ;0 n-—w‘l
z t t t t + t t o
— . . . . . . . . . . . . . s B . . 0 s . s s . i |
2 | Reversed detent, with short spring. — 21|+ 01|+ 11| 18 [+ 08 [+ 15[+ 18 [+ 46|+ 48|+ 40+ 47 + 60|+ 57 [+ 53|+ 63|+ 58|+ 58 [+ 56 [+ 62|+ 48[+ 41|+ 19|+ 30 5
2 | Ordinary escapement, with auxiliary to balance, ||+ 21 |+ 44 |+ 55 [+ 28 |+ 41 |+ 46|+ 50|+ 18 |+ 25 |+ 25 |4 10 + 10+ 84 [+ 52|+ 40|+ 77 (+ 65 [+ 68|+ 77|+ 35|+ 27|+ 01| 06| + 87
2| Toolés ausitary. 4 59|+ 61|+ 81 [+ 60|+ 54|+ 28|+ 46|+ 66|+ 66|+ 61|+ pg 4 71 [+ 91 [+ 121 |+ 116 [+ 150 |+ 137 [+ 138 [+ 148 |+ 118 |+ 117 |+ 84 [+ 100 | + 177
2| Im mredordmu!yh\! + 69|+ 56 [+ 51|+ 85 (+ 46 |+ 37|+ 49 [+110 [+ 97 [+ 90 |4+ 790 + 80|+ 80|+ 37|+ 35+ 44 |+ 23|+ 25|+ 27|+ 45|+ 30 |- 22|+ 09| + 41
2 | Pooles auxiiary. . Airy's Compensation. £ 172 [+ 174 [+ 164 [+ 125 [+ 100 [+ 81 |+ 93 |+ 121 |+ 115 |+ 112 |4 115 +108 |+ 112 |+ 101 |+ 105 |+ 126 |+ 106 |+ 100 [+ 108 |+ 138 |+ 114 [+ 87 |+ 96 | + 140
2 liary Compensation to balance. +132 [+ 119 [+ 112 [+ 00 |+ 108 [+ 91 [+ 115 [+ 53 |+ + 80|+ 5o + 68 |+ 81|+ T |+ 187 |+ 186 |+ 228 |+ 222 [+ 212 [+ 228 [+ 104 |+ 103 |+ 03 |+ 80| + 162 | + 129 0 |+ 148
2 Ordmmyhnhnce, with auxiliary. - 2 41 |— 84 [-100 |~ 102 |- 118 |~ 110 |- 181 |~ - 101 |~ 119 ~ 86— 57 |- 58|— 23 |- 09 |- 01|— 05|~ 08 00 |— 84|-120-112 [-104 | -~ 51| — 05 3 |- 7

Tsasc .. 2 | Auxiliary Compensation. — 27|y 02|+ 75|+ 63|+ 68|+ 48[+ 70 [+100 |+ +127 |4+ 125 128 [+ 108 [+ 110 [+ 45 [+ 48 [+ 63 [+ 25 |+ 25 [+ 22 [+ 88|+ 99 (+108 |+100 | + 91| + 127 '8 |+ 116

Tister and Sons 824 | 2 | Poole’s auxiliary. Airy's Compensation. —100 |~ 95 |- 31| 51 |- - 14 |- 37 |- 105 |- - 96 |- 108 - 90 |- 105 |— 88 |- 147 |- 160 |- 109 |— 163 |- 16'3 |~ 157 |~ 100 |~ 112 |~ 116 |~ 188 | — 151 | — 17-3 | — 189 |— 189  Lister & Sons .

Shepherd & Son....| 1838 | 2 | Airy’s Compensation. + 87 |1+ 108 |+ 107 [+ 100 |+ 100 |+ 117 [+ 138 |+ 51 |+ + 75|+ 59 + 85|+ 63|+ 02 |+ 28|+ 25|+ 71|+ 65|+ 62+ 75|+ 61(+ 49— 10— 03| + 34|+ 20| — 10|+ 11 | Shepherd & S

|

Reid and Sons 5596 | 2 | Ordinary balance. 108 4 107 [+ 100 [+ 75 [+ 74 [+ 64 [+ 65|+ 51|+ 41 |4 48[y 39 4 48|+ 41|+ 49|+ 46|+ 31|+ 65|+ 70|+ 65|+ 73|+ 53|+ 40| 27 [+ 06 + 48|+ 52 | Reid and Sons.

Johannsen & Co....| 2991 | 2 | Auxiliary, acting in high temperatures. +118 |+ 162 |+ 75 |+ 60 |+ 116 |+ 100 [+ 119 [= 85 |— 34 |~ 45| 49 — 06 [+ 19|+ 31|+ 72|+ 70 |+ 75 |+120 [+ 118 |+ 120 |+ 70 |+ 64 |1 30|+ 26 + Johannsen & Co.

Nelson 2 | Auxiliary to balance. - 24 |— 21 |- 04|- 50 |- 46 |- 56 |- 33|+ 69|+ 62|+ 63|, 5g + B0 [+ 50 [+ 57 [+ 68|+ 82 [+ 55 [+ 77 [+ 88|+ &6 [+ 70 [+ 63 [+ 0a |+ 49 X

Webste 2 | Auxiliary Compensation. [Compensation. ||+ 140 |+ 107 |+ 47 |+ 10 |+ 10 |~ 08|+ 06|+ 18|+ 11|+ 10|_ o3 + 14 |+ 41|+ 48|+ 01|— 09|+ 35|+ 25 [+ 15|+ 33|+ 07— 18 |- 43 |- 54

Keys 2 | Ordinary balance, with slight alteration. ~Airy’s |+ 93 [+ 85 [+ 29 [+ 02 [~ 08 |- 38 (- 36 [~ 143 [~ 104 |- 109 |_ 136 — 116 |~ 98 [~ 104 [~ &5 |~ 50|~ 26|+ 05| 00|+ 45— 55— 42|~ gg|— 98

[ Compensation.

Crisp . 2| New balance for high temperatures. Airy's |—108 |~ 7.6 [+ 03 |~ 60 |- 01 |- 25|~ 20 (=112 21 |- 57 |_ gg - 57|- 72 44 [~ 74 (-105 |- 56 |- 77 (= — 154

P. Birchall 2 | Ordinary balance, wnhnuxmuy 107 |— 79 (=171 |~ 187 |— 193 |~ 165 |- 204 [— 270 |~ 175 |~ 197 |_ 0.3 —153 |- 145 [~ 117 |- 119 |~ 141 |— 105 [— 95 |— - 80
Bdwi E 2 | Improved ordinary 3 172 |+ 158 |+ 120 [+ 90 |+ 93 87 95 |+ 185 |+ 122 |4+ 121 |4 107 + 95 |+ 80|+ 81 |+ 145 |+ 136 [+ 179 |+ 166 |+ 1 3|+ 08
ercer . 2 | Ordinary escapement, ith ausiliory to balance, |+ 165 |5 168 |+ 0% |1 185 | + 183 |+ 150 |+ 173 |+ 229 |+ 319 |+ 206 |} 195 + 205 |+ 185 |+ 201 [+ 238 |+ 233 [+ 285 |+ 257 |+ 2 + 83

Parkinson & Frodsham uss 2 | Auxiliary, acting at low temperatures. + 67|+ g8 |+ 42|+ 38 [+ 32 32 |+ 38| - %4 |- 34 |- 45 3 [— 85 (— 58 |— 39 |- 40 (+ 15 |- 05— - 106

[Compensation. | !

Pyott.. 474 | 8 | Ordinary balance, with slight alteration. Airy’s [+ 90 [+ 85 |+ 26|+ 09 (= 17 |- 75 |- — 69 |- 68 |— 57 |- 07 |- 11| 00|+ 05|+ 03|+ 15|— 49|~ 51| g6 |— Pyott..

Lister & Sons .. 825 | 2 oole’s auxiliary.  Airy’s Compensation. - 18 |- 18|+ 06|~ 20 00 00 |+ - 20 39 |— 17 |— 54|~ 59 |— 05 |— 18 |— 47— 07 |-139 |— 161 |_ 153 [~ . Lister & Son:

Shepherd & Son ...| 1836 | 2 | Airy’s Compensation. - 77 |- 66— 37|- 33 [+ 41|+ 09[4 4174 |4 204 [+ 201 [+ 310 [+ 21°0 [+ 211 [+ 207 |+ 220 |+ 203 [+ 136 [+ 101 |5 15 |+ | Shepherd & Son

irchal 2 | Ordinary balance, with slight alteration. — 77|~ 35|+ 22| 43 |- 34|+ 60| + 20 [+ 26|+ 44 |-117 |- 63|+ 09 |- 05 |- 05| 13 |- 173 |- 148 |- g2 |- |, P. Birchall
g0. 2 | Ordinary balance, with palladium spring. Airy’s ||+ 64 |+ 68 [+ 80 |+ 53 |+ 58 [+ 53 |+ 4177 |+ 185 |+ 183 |+ 380 |+ 30'5 |+ 280 |+ 255 |+ 357 |4 258 |+ 133 |+ 90 | 20 |+ || Riego..
[ Compensation.
Johnson & Son .....| 6898 | 2 | Double auxiliary. ~ 68 |- 57 |- 4315 |+ 225 |+ 234 |+ 27°0 [+ 265 [+ 25 |+ 247 |+ 260 |+ 245 9 |+ 159 |4+ 67 |+ 104 | + 184 | + 167 | + 139 |+ 141 | Johnson & Son.....’
Matheson ., .| 3 2 | Auxiliary to balance.  Airy’s Compensation. + 221 (4222 |+ + 48|+ 55|+ 70|+ 58 |+ 66|+ 45 + 54|+ 67+ 45|+ 62 [+ 40|+ 32|+ 32| + 54 + 65| + 45 + 36 | Matheson
2 | Auxiliary Compensation to balance. — 24 |- 24 |+ + 25 [+ 246 |+ 260 [+ 365 |+ 373 |+ 398 |+ 362 |+ 850 |+ 358 [+ 200 |+ 171 |+ @6 [+ 119 | + 285 [ + 236 | + 24'8 |+ 282 || Hennessy.
2 | Auxiliary Compensation to balance. + 78|+ @5 [+ 4126 [+ 181 |+ 147 |+ 218 |+ 105 |+ 210 [+ 102 |+ 205 |+ 208 [+ 40 |+ 05| g7 [~ 49| + 88| + 52| + 68 |+ 74 | Sewil
2 | Auxiliary, neting at low temperatures, Airy's |+ 373 |+ 332 |+ +300 [+ 295 |+ 317 |+ 163 |+ 152 |+ 128 |+ 256 |+ 241 [+ 195 [+ 17:0 |+ 168 [+ 100 |+ 127 61 | + 258 | + 245 |+ 269 | Dell & Co.
[Compensation. i
Double usilsry. — 260 + 40 [+ 43 4 65 [+ 83 |+ 85 [+ 120 |+ 110 |+ 140 [+ 180 |+ 130 |4+ 185 [+ 79 |+ 40 |- 73 |- 31
construction, with Ehghtvnnatmn 47 + 05|+ 10 + 038 |+ 11|+ 19|+ 32|+ 40 50 |+ 34|+ 29|+ 30 (—131 |- 147 (- 163 [— 168
ﬂrdm\r) cscapement. Auxiliary to balance. [+ 89 +280 |+ 200 + 824 |+ 850 |+ 360 [+ 818 |+ 262 |+ 30°6 |+ 872 |+ 350 |+ 87:3 |+ 230 [+ 186 |+ 75 |+ 107
Ordinary cscapement. Auxiliary to balance, [+ &1 + 233 |+ 201 + 978 |+ 300 [+ 312 |+ 344 |+ 251 |+ 806 |+ 270 |+ 257 [+ 268 |+ 77 [+ 51— 29| 42
Auxiliary.  Airy’s Compensation. — 94 + 228 |+ 220 + 247 |+ 275 |+ 283 |+ 309 |+ 306 |+ 350 |+ 33:8 |+ 334 [+ 343 |4 226 |+ 200 [+ 116 |+ 15
Auxiliary Compensation to balance. - 310 — 16 |+ 32|+ 27|+ 26 + 85 [+ 26 [+ 30|+ 80|+ 00|+ 145 |+ 140 [+ 180 [+ 145 [+ 46 [+ 65 [+ 29[+ 28
Ordinary balance, with slight alteration.  Airy’s ||+ 210 + 247 |+ 287 |+ 244 |+ 226 4225 [+ 219 [+ 237 |+ 150 |+ 130 |+ 180 |+ 187 |+.185 [+ 163 [+ 93 [+ 84 |+ 73 [+ 66
Ordinary balance. [Compensation. |- 13-0 — 70+ 27 |- 04|~ 238 + 40|+ 22 |+ 48|+ 45|+ 20|+ 91|+ 49|+ 48 [+ 45 |- 168 |- 197 |- 245 |~ 266
Auxiliary Compensati + 138 - 70 |- 18 |- 12|~ 45 — 60|~ 60| 48|~ 10 (- 45 (- 05|~ 38 |- 22 |- 40|-105 |- 108 |- 177 |- 217
Ordinury balanco. ~Alry's Compentation. ~ 400 178 |~ 51|~ 69 |- 88 — 80 |- 20| 00|+ 04— 3¢ |+ 51|+ 48|+ 37 |+ 45 |- 78 |- 81|-110 =100
Ordinary balance. Airy’s Compensation. ~ 207 ~ 45 |- 40 |- 3 15 - 45 |- 3 30 |+ 62 |+ 65|+ 78|+ + 49 |+ 35 - 143 [ 182 - 250 |- 307
Auxiliary — 176 + 178 |+ 305 |+ 300 |+ 360 4875 [+ 41°0 [+ 425 |+ 502 |+ 495 |+ 536 |+ 534 |+ 536 |+ 543 |+ 857 |+ 320 |+ 241 |+ 207
Auxiliary to balance. - 140 - 97 8" 8 88 - 110 1r 1 - 55 40 (- 39 + 32 130 |+ 310 |+ 31'5 |+ 845 |+ 369
..‘.‘.‘.“.jw.;,‘.,..;.“.

Chronometrical Thermometer, +2194-8|+2069-2) + 1581'5(+ 1548°5  +1306:0).+ 1304°0(+ 1232 6060 |+ 6016 | + 4884 #3375 |+ 1420 |+ 1071 | ~431'6 4730 —484:0 | —867:0|~8700 10035 ~21000 ~2563:3-2612'5~26102-2010'1 ~2031'2 |-30564 -

Toxtremes of Temporatare us g 0 T e e|s e|s s = e DRI T e s sls (e s|s sle s|e e S E———
shown_ by the Self-Regi coree 31473250 [30—54 | 39—40 | 43—62 | 41—51| 44—52 | 4055 | 51—60 | 49—63 | 50—60 5463 5705 | SB—07 | 0372 8075 6474 8070 | 66—, G081 81102 85—100(89—108 8757 | 67103 89105  44—100 n—m o e Nl
fering Thermometers | | | | i [ | | | | f ‘ | 1 g Toemoneton

The sign + indicates that the rate is gaining.
+ During these weeks the Chronometers were placed in the chamber of  stove heated by jets of gas. The gas flames are exterior to the chamber, into which o o . o . » o
none of the injurious products of combustion can enter, “The Chronometers are placed in order of merit, their respective positions being determined by consideration of the irregularities of rate exhibited in Table I1I.
The Chronometrical Thermometer differs from an ordinary Chronometer only in the construction of the balance, the positions of the metals forming the compen- b |
sating rims being reversed. By this arrangement the effect of temperature is much maguified.
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6 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,
H (II1.)—ABSTRACT OF THE
NAME H ADDRESS Construction of
oF N 5 or from alance, ned s
o. | o the Description furnishe . g
MAKER. ] MAKER. Paker. Tirst Day | Last Day |55 V%ee;:y
§ of Rating. | of Rating. [E[z|| Sum.
B ]
2 | 105, Liverpool uo.d, N Reversed detent, with short spring. January 15 | July 28 || — 2:1
2 | 161, Goswell Road, E. linary escapement, with auxiliary to balance. January 16 | July 30 | 28 || — .06,
2 | 33, Spencer Street, Clerkenwell EC. Poole's ausilary. January 15 | July 30 +28
2| 1, Poultry, E. roved mdmury ‘balance. Jonuary 15 | July 30 | 28 || — 2-3'
3 | 35, Sponcer Street, Clerkeawell, EC. | Pooles auxilary. Airy’s Compensation. January 15 | July 30 | 28 || + 81
3 61, South Casle Strse, Liverpool. Auxiliary Compensation to balance. January 16 | July 80 | 28 || + 5-2
2 | 10, Spencer Street, inary balance, with auxiliary. January 15 | July 30 | 28 || —131
2 | 10, Spencer Street, 56 Auxiliary Compensation. Jumuary 16 | July 30 | 28 || — 27
Lister and Sons 824 | g |12, Mosley Strect, Newcastle-on-Tyne. | Poole’s auxiliary. Airy’s Compensation. January 15 | July 30 | 28 || —18-9
Shepherd and Son..| 1833 | 2 | 53, Leadenhall Strect, E.C. Airy’s Compensation. Junuary 15 | July 30 | 28 || — 10
Reid and Sons 5506 | 2| 41, Grey Street, Newcastle-on-Tync. Ovdinary balance. Jamuary 15 | July 30 | 28 || — 37
Johannsen and Co.| 2001 | 3 | 149, Minorics, E. Ausiiary,acting in high tempersturs. anuar July 8 -45
3 | 1, Malton Rad, Canontury, N Auxiliary to bal January 15 | July 30 | 28 || — 56
2 | 5, Queen Victoria Street, E.C. Anxﬂmry Compens tion. January 15 | July 30 | 28 || — 57
2 | 15, Craven Street, Strand, W.C. Ordinary balance, with slight alteration. Airy's || January 15 | July 30 | 28 || —14-3
i [Compensation.
2 | 174, St. Johu's Strect Road, E.C. New balance for high temperatures. ~Airy’s Com- || January 15 | July 30 | 28 || ~16-2
2 | 124; Btonefd Stret,Llington, ondon. | Oreary b, with auxiluy. [pensation. || January 15 [ July 30 | 28 || —27+0
2 | 1, Poulry, E, Tmproved ordinary bal January 15 | July 30 | 28 || — 2°3
2 | 161, Goswell Ron EC. Ordinary escapement, with nuxilary to balance. Jonuary 15 | July30 |28 || + 6:6
3 | 4, Change Alley, Cornkill, E.C. Auxiliary, acting at low temperatutes, Jonuary 15 | July 30 |28 || ~11-0
[Compensation. )
Pyott.. 2 | 74, West India Dock Road, E. Ordingry balance, with slight alteraton.  Airy's || January 15 | July 30 |38 | — 9-8
Lister'and Sons 2 | 12] Mosley Street, Newcnﬂe -on-Tyne, | Poole’s auxiliary. = Airy’s Compensation. Janvary 15 | July 30 | 28 || —18-6
Shepherd and Son.. 2 | 53, Leadenhall Street, Airy’s Compensation. January 15 | July30 | 28 || — 77
P. Birchall 2 | 124, Stonefield Strcet, Isl.ingtun, TLondon. | Ordinary balance, with slight alteration. January 15 | July 30 |98 || —17-8
Riego. 2 | 284, Regent Strect, W. Ordinary balance, with palladium spring.  Airy’s || January 15 | July 30 [ 28 || — 2-0
[Compensation.
Jobnson aud Son...| 6808 | 4 | 10, Winington Square, W.C. Double auxiliary. January 15 | July30 | 28 || — 68
Matheson 2 | Shore, L Auxiliary to balance. Airy’s Compensation. Januory 15 | July 30 | 28 || — 2-1
Hennessy 2| 5, Wind smm Swansea, Auxiliary Compensation to balance. January 15 | July 30 | 28 || — 3°4
Sewil 2| 81, South Cnstle Strer, Liverpool. iliary Compensation to balan January 15 | July 30 | 28 || — 4+9
Dell and Co. 2 | Broad Street, Bristol. y aotingat ow temperatures. Airy's Com- || Jamuary 16 | July 30 | 28 || 7100
[pensation.
2 | 48, Southside Street, Plymouth. Double auxili Jonuary 15 | July 30 | 28 || =260
2 | 284, Regent Street, W. Ordinary construction with slight variation. January 15 | July 30 | 28 || —20-8
2 | 57, South John Street, Liverpool. Ordinary escapement. ~Auxiliary to balance. January 15 | July 30 |28 || + 75
2 | 57, South John Street, Liverpool. Ordinary escapement. _Auxilinry to balance. January 15 | July 30 | 28 || — 4-3
2 | 2, Bute Docks, Cardiff Auxiliary. ~ Airy’s Compensation. Jonuory 15 | July30 |28 || — 9-4
Hennessy .. 2 | 5 Wind Street, Swansea. Auxiliary Compensation to balance. January 15 | July 30 | 98 || —24:0
Keys 2 | 15, Graven Street, Strand, W.C, Ordinary balance, with slight alteration. Airy’s || January 15 | July 30 |28/ + 66
Reld and Sons ......| 5589 | 2 | 41, Grey Strect, Newcastle-on-Tyne. Ordinary balanc. [Compensation. || January 15 | July 30 | 28 || —26-6
Willioms 2 | 2, Bute Docks, Cardift. Auxiliary Compensation. Jonuary 15 | July 30 | 28 || —21°7
2 | 23, Eden Quay, Dublin. Oditiary balance. ~ Airy’s Compensation. January 15 | July 30 | 28 || —40-4
2 | 23, Bien Quay, Dublin. Ordinm'y balunco,  Airy’s Compensation. Janvary 15 | July 30 | 28 || <20-7
2 | 19, Wilmington Square, W.C. Janury 15 | July 30 | 28 | —17-6
2 | 81, Halton Road, Canonbury, N. ‘Avsilury to Sy Jawuary 15 | July 30 | 28 || —15-1

The sign + indicates that the rate is gaining.
 During these weeks the Chronometers wore paced n the chamber o a stove hented by Jos of ga.
the injurious products of combustion can enter. In 1
respectively exposure to beat in the week immediatly precediog, or in the week inmeditely ollowiog.

flames are exterior to the chamber, into which none of .
column  Before and after what Day the pommnl of the symbol (1), before or after the date, indicate

John G. Wolbach Library, Harvard-Si

hsonian Center for

AT THE RoYAL OBSERVATORY, GREENWICH, 1881.

PRINCIPAL CHANGES OF RATE.

NAME
Greatest Difference (| Greatost | or
reates Betore and s | MAKER.
In what Week. Wealdy Sum. In what Week. the Greatest || "iekhon’ what |
ind Least. the next. ‘
January 15 to 22 + 63 June 18to 25 84 23 Feb. 26 f
March 9t v o8 Tune 41011t 93 54 March 5t i
Jnnuary 29 10 Feh 5 + 177 June 4011t 149 60 June 18 i
+ 11°0 April to 13-2 73 March 5t | Edward and Son:
Janaary 29 to Feb. 5 + 17 January 29 to 20 93 93 Jan. 29 J. Poole and Co.
April 9 to 16 + 228 July 16 to 23 176 54 May 21t !
April to 0-0 July 16 to 23 131 77 Jan. 20
January  15t0 23 + 188 April  23t030 165 68 + June 18
{ Yoy 28 "’li":‘gig}r } ~ 14 January29 to Feb. 5 175 85 gﬁ'y‘“‘ ﬁ; } | Lister and Sons.
March to 1
{ Moy 280 June :; } + 128 February 5 to 12 138 117 March 5t | Shepherd and Son ..
March 5t0 19t + 118 Jamuary 15 t0 92 145 127 nrmh ot Reid and Sons
April 16 t0 28 ¥ 1502 January 22 to 197 105 + April Johannsen and Co.
January 29 to Feb. 5 + 16°4 May 28 to June 4} 220 97 M’ly zn Nelso
May 28 to June 4f + 14:0 January 1510 32 197 s Webste
April 2t09 + 93 January = 15 to 22 236 123 Jnu 29 eys
March 26 to April 2t + 03 Feb. 26 to March 5 165 162 March 5t
April t00 ~ 56 Mard 5012t 214 140 t April 2 P. Birchall,
March to 124 + 185 April 2t00 208 143 March ¢ Edward and Sons
March 5to 12t + 285 July  28t0 80 219 140 March 5t Mere
March 5to 12f + 88 January 22 to 20 198 152 March 5t Parkinson and Frodsham .
March 5 0 12t + 90 Jamary 181023 18:6 160 Jan. 29 Pyott...
March 12 v,o 191 + 06 Feb. 6wMarch 5 19:2 15-9 March 5t , Lister and Sons.
January 15 to + 220 July 207 130 t June 18 | Shepherd and
{ Ao A""‘ B H o+ oo January 29 to Fcb.s 283 164 May a1t | I Birchall,
March 5 w 12f + 80°5 June 18t0 25 32°5 12'5 t June 18 Riego.
Jamuary 151023 + 2710 June 25 to July 3 338 || 124 + June 18 i Joltnson and &
April 2 to + 22°2 January 22 to 29 243 17°8 March 5§ Mathesc
{ 1::::‘,; e } + 398 July 2310 30 122 91 + June 18
el 12 to 19t + 218 June 26 to July 2 267 | 11 March 5t
March 5t012f + 813 January 15 to 22 73 | 1900 Jan. 29
Jumary 15092 + 140 July 23 t0 30 100 1207 an,
June 11 to 18} + 50 July 23 to 30 25°3 243 t June 18
March 5 to 12 + 396 Tuly 23 to 30 321 212 March 5t
Murch 12 to 19f ¥ 812 May 14 to 21 354 19-6 May 21t ‘
January 15 to 22 + 35°0 July 23 to 30 444 16°1 1 June 18
Junuary 22 to 20 + 145 T mew 385 1941 March 5t ‘
March 12t 194 + 882 Feb. 26 to March & 266 2509 March 5t i
March 13 to 19} + 91 uly 23 to 30 357 227 May 21}
March 12 to 10f + 138 Junary 15 to 22 355 23:7 Mareh 5t
Jamuwy 22020 + 51 ly 230 30 155 189
Junwy 150022 Y Jly  28t030 375 274 1 June 18 Moore
Tanuary 15 to 22 + 548 July 16 to 23 719 184 1 April 2 Oram and Son
Jemuary 290 Teb- s + 369 March 12 to 10t 520 59 March 5t Nelson

The Chronometers are placed in order of merit, their respective positions being determined by consideration of irregulani

No.

ies of rate exhibited in the Table above.
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