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2 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, 1876.

3
E . (I) WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TIME.
NAME z Construction of Escapement and Balance, |  NAME
or No. |= from the Jan. | Jan. |Jan. 20| Feb. | Feb. | Teb. |Feb. 26| March | March | March | Mar, 23] April | April | April | April |April2o| May | May | May |May27| June | June | June |Tune 24| July | July | July | July |[Tuly 20 or | No.
MAKER i Description furnished by the Mak t 4 p e ly | July | July iy
ER. 2 e Maker. 5—22 | 29— o | 5 10| 19— 11 [ 11—18] 18— o —s8 | 815 [15—22 |22 - —20 | 20— — —17 | 17— — 5 [15—22/22—29 M ER.
3 16—22 12229 | gy’ | 512 | 1219 19—26 | gy | 4—11 | 1118|1895 | o o0 1-8 |8 15—22(22-99 | ypo | 613 | 182012027 5 o 3—10 | 1017 | 1724 |z | 1—8 [8—15 Aug. 5 MAKER. !
E + t t t t t |t |
Goubam and Parkes| e | 3 | Poolo's auxilary o balance. - - - ~ 110 |- 120 |~ 105 15 -105(— 90 [~ 81| 04 |- 99|~ 94 |- 86|~ o7 |-119 |- 129 [~ 111 |- — 66 || Graham and Parkasé s
11585 | 2 | No information reccived. — — — Z 32|+ 07|+ o8 T 28 + 1704 201+ 09 [+ 01|+ 04 [+ 00|+ 25|+ 19|+ 03|+ 30 [+ 31 [+ + 49 178
| 2 | Ordinary balance with slight alteration. - - - - 35 |- 50 (- 94 - 103 115~ 110 |~ 92 |- 03 |- 95 |- 88| 82 |- 68 |- 67| 70 |- 60| - 75
2 | Ordinary balance with slight alteration. - - — — 34 |- 06 |- 19 + 30 — 29|- 11| 05 |- 090 09 [+ 13 |+ 16|+ 18|+ 27 [+ 25 [+ 27 |+ + 41
2 | Balance without auxiliary. - - - — 75 |- 47 |- 61 — 34 — 87|~ 80|~ 69|~ 96|— 78|— 70— 62 |- 50 |- 65|— 60|— 33| + 17
Auxllmrycompensnhnn + B4 |+ 60|+ 40|+ 78|+ 74 |+ 43 [+ 41|+ 04 [+ 25|+ 25 |+ 5O + 55|+ 85|+ 05|+ 55 [+ 76|+ 75|+ 84 [+ 66|+ 49|+ 45 [+ 55 |- +
ary compensaton to balance. TilT 00|l 15|t 18|+ 21 |- 08|+ 05| 06 |- 18|+ 11|+ o0 26|~ 16 [+ 16|+ 34 [+ 21 [+ 35|+ 30|+ 40|+ 56|+ 58| 18- +
A\lx iary compensation. + 15|+ 48|+ 69|+ 50|+ 41|+ 68|+ 87 |+ 53 [+ 57|+ 40|+ 20 + 60(+ 67 [+ 79|+ 99 [+ 105 [+ 105 |+ 115 [+ 115 |+ 115 |+ 125 |+ 67 [+
y compensation. 112 |~ 124 [— 110 [ 70 |- 98 |- 123 [~ 95 - 53 [~ 90 |- 67 |- 74 —134 |~ 1111 |~ 101 |~ 185 [~ 105 |~ 115 |~ 105 [— 115 |~ 140 [~ 134 |~ 66 |- -
‘Auxiliary compensation, Z 41 |- 75 |- 51|- 18| 46 |- 65 |- 65 |— &4 |- 81|—100|- 76 —110(— 95 |~ 35 |- — 15| 09|+ 04|+ 15| 00|+ 05| 60 |- *
Auxiliary acting in low temperature, varnished ||+ 11 [+ 12 |+ 38 |+ 66 [+ 60 [+ 44 [+ 57 |+ 108 |4 110 |+ 136 |+ 114 + + + +
‘Auxiliary compensation.  [pendulum spring, |+ 5% |+ 47 [+ 33 |+ 60 [+ 66|+ 39 |+ 55 |+ 35|+ 43 |+ 07 [+ 11 + + + + 1
uxiliary compensati + 04 |+ 69|+ 46 [+ 23|+ 43|+ 63 |+ 90 |+ 131 |4+ 134 |+ 125 |+ 186 + + + + 11
I\Omfnrmﬂuonmnelvei + 29 |+ 60|+ 110 [+ 1238 |+ 81 [+ 105 |+ 146 |+ 91 |+ 100 [+ 96 |+ 104 + + + 18 + 177 |
Auxiliary compensation. - 61| 55 |— 70 (- 40 |~ 50— 65 |- 70 [~ 52 |~ 88 [ 65 |- 100 - - — - o-s‘
2 | Improved ordinary balan — 38 |— 45 |— 85 |- 10|— 20|— 35|— 25|+ 56|+ 54|+ 70|+ 56 + 26|+ 34 |+ 54|+ 30|+ 35|+ 37 [+ 43 [+ 45 [+ 35 [+ 41 |4 + + 9'5i Edward and Son ...| 2138
2 | Ordinary halance wnhshghtnltmunn — 11|+ 04|+ 20|+ 06|+ 15|+ 29 [+ 50 [+ 1'6 |+ 34 |+ 15|+ 55 4 40|+ 5 [+ 123 |+ 132 |+ 185 |1 140 [+ 145 |+ 157 |+ 158 |+ 165 |+ + +119 | Keys. | aos
2 | Auxiliary acting in c — 46 |- 45 |- 20 |- 10|+ 05|+ 15|+ 40 |+112 88 [+ 06 [+ 99 + 20|+ 13 238 |+ 45 |+ + 49 [+ 50|+ 75 |+ 70|+ 81|+ - + 82 Shepherd and Son .| 1804
2 + 87|+ 57|+ 66 |+ 56|+ 81|+ 80|+ 109 [+ 133 [+ 108 |+ 148 |+ 149 +124 |4+ 114 |+ 131 |+ 169 |+ 150 |+ 170 |+ 180 |+ 185 |+ 195 [+ 202 |4 + + 287 'yott. 398
2 | Auxiliary compensation, — 86|~ B1|— 69 |- 15 |— 45 |- 85 [~ 78|+ 08 |+ 13|+ 27 [+ 30 —20(+ 32 [+ 09— 30 [+ 19|+ 15[+ 20 |+ 11|+ 09 [+ 05 |4 + T W 1137
MeGregor and Co. | 5002 | 2 | Ausiliary acting in high temperature, + 090+ 15|+ 55|+ 86 |+ 86|+ 64|+ 79 |+ OB [+ 35 [+ 40 [+ 39 + 061+ + + 601+ 55|+ 75|+ 77 |+ 63|+ 70 |- 18 MeGregor and Co...|
MeGregor and Co. | X | 2 | Ausi etmgm extxemes + 14 |+ 40|+ 55|+ 45 |+ 61|+ 65|+ 89 |— 20|— 19|+ 02 |+ 47 + 1204 + + 86 [+ 85 [+ 94 [+ 05|+ 90 |+ 104 |+ 101 |+ 105 MeGregorand Co...|
il 2 | Auxi ens — 37 (- 22|~ 18|+ 50 [+ 45 |- 10 |- 10(- 60 |- 69 |- 62 |- 59 - 701+ - — 21 |- 65 |— 65| 65 |- 80 |—115 | 149 Sewill
2 | A safe nnmllary(ooldmnybalance — 112 |- 125 |~ 120 |~ 65 |~ 90 |— 108 [— 101 [— 05 |~ 34 |— 47 [— 35 — 60|~ - — 56 |~ 50 |— 45 |~ 40 |- 40 |- 14 |- 01 |- 05 .
2 liary compensation, + 24 [+ 35 |+ 40 [+ 45|+ 60|+ 55|+ 61|— 56|~ 45 |— 63 |— 84 - 23|+ + + 60|+ 55|+ 65|+ 61|+ 29|+ 35— 60— 75 Penlington. ;
|
Auxiliary acting in cold. — 26|+ 09|+ 32|+ 13|+ 27|+ 03|+ 20|+ 01|+ 71|+ 61|+ 41 + 44|+ 09|+ 09 [+ 09+ 19|+ 06|+ 21|~ 81 |-108 |- 97 Shepherd and Son ., 1810
Auxiliary to — 134 |+ 130 |+ 134 |+ 156 |+ 155 |+ 150 |+ 155 |+ 151 |+ 163 [+ 161 |+ 125 +105 |+ 120 [+ 120 [+ 185 |+ 105 |+ 90 [+ 86 |1 219 |+ 143 |+ 139 | 24
‘Auiliary compensation. - 19 |- 18| 27 [+ 35|+ 05 (- 44 |- 41— 05 |+ 41 [+ 54 [+ 77 +109 [+183 |+ 85 [+ 37 |+ 20|+ 15| 25|+ 90 [+ 50|+ 43 Williams
Auxiliary compensation. + 144 |4 105 [+ 81 (+139 [+ 125 [+ 81 |+ 86 [+ 03 |- 10 [+ 19 [+ 06 +120 |+ 155 |+ 151 [+ 179 |+ 205 |+ 177 |+ 153 |+ 104 [+ 102 |+ 128 Poole and Co.
‘A safe auxiliary to ordinary balance. — 95 [~ 140 |~ 152 |~ 67 |- 106 |~ 160 [~ 160 |~ 20 [~ 28 |- 232 (- 25 — 35 |- 30 |- 43 |- 37 |- 30 |- 60 |- 06 |- 44 |- 45| 34 | Lovy ..
Gowland . 2 | Ordinary construction with slight alteration. — 21|~ 05— 05|+ 26|+ 44|+ 41+ 44 |- 55 |- 08|+ 53|+ 80 4105 [+ 100 |+ 175 [+ 155 [+ 144 |+ 126 |+ 125 |+ 120 [+ 120 |+ 92 + 35(— 58
Evans . 2 | Auxiliary acting in low temperature, varnished |~ 20 | 75 |~ 66 |+ 30 |+ 50 [~ 59 [~ 56 |~ 30 |+ 40|+ 35 [+ 71 +100 |+ 140 |+ 185 |+ 160 |+ 123 [+ 73 |+ 65|+ 80 |+ 82 |+ 103 |+100 + 80|+ 100 |
Tisp.. 2 | New balance without attachments. [pendulum ||+ 23 |+ 24 |+ 45 [+ 55 |+ 61|+ 74 |+ 92 [+ 57 |+ 63 |+ 84 [+ 104 +100 [+ 101 |+ 116 |+ 123 |+ 115 [+ 115 |+ 121 |+ 09 [+ 20 [+ 75 |+ 96 +240|+ 255
Aitchison . 2 | Auxiliary balance. [spring. || — 117 |~ 110 |~ 110 |~ 65 [~ 97 |~ 104 [~ 80 |~ 64 |~ 50 |- 54 |- 66 + 12|+ 11|+ 06|~ 07|+ 04|+ 36|+ 40|— 5[ 90|— 52 |- 3 + 65+ 90
Poole and Co, 2 | Auxliary compensation. + 820+ 44|+ 35 [+ T4+ 83|+ 40|+ 78 [+ 35|+ 97|+ 92 [+ 56 +139 [+ 183 |4 165 |+ 175 |+ 105 |+ 202 |+ 223 |+ 115 |+ 11'5 [+ 160 |+15%|+28'5 |+24'6 |+ 260 |+ 320 | Poole and Co.
Walker ... iliary compensation. oo [ 160 |+ 120 [+ 108 |+ 223 |+ 1544 |+ 95 |+ 95 |+ 100 [+ 136 |+ 124 |+ 80 +205 |+ 320 |+ 310 |+ 250 |+ 20°0 [+ 20°0 |+ 300 |+ 270 |+ 205 |+ 235 |+ 95 |+ 80 |+ 80 [+ 87(+185|+ 98|+125|+ 215 | Walker 7632
Aitchison . e y balance. +119 [+ 22 |- 02 [+ 120 |+ 70| 00|+ 26|+ 98 [+ 56|+ 66 [+ 60 — 11(+ 16 |- 03 |+ 28 |+ 14|+ 25 [+ 20 |+ 55 [+ 05|+ 95|+ 30|+ 26|+ 43 [+ 48|+ 80|+ 94|+120[+ 157 | Aitchison. 2ty
Johannsen and Co. | 1883 + 76|+ 62 [+ 59 |+128 |+ 125 [+ 135 |+ 185 [+ 14 |+ 05 |- 16 |- 23 — 08|+ 54 |+ 64|+ 46|+ 74|+ 79|+ 86|+ 78|+ 47|+ 55 |- 15| 80 |- 32 |- 38|~ 14| 16|+ 05|+ 25 | Johannsen and Co. | 1883
Davison, 1 — 21 (- 40|~ 55| 05|~ 25|~ 60| 56 |- 234 |- 148 |- 190 [— 167 - 85— 10 [+ 10— 39 |- 21 |- 85| 25 |- 45 |- 75 |- 85| 74 = &1 |- 58 |- 20|~ 78|-155|—115(— 60 i 4445
Cornell . 26— 43|— 37|+ 05 |- 15|— 40— 25| 13|+ 56|+ 81|+ 95 +175 |+ 315 |+ 205 |+ 19°0 |+ 186 |+ 194 |+ 195 |+ 186 |+ 172 [+ 154 |+ 93 |+ 141 |+ 21C +240|+ 334 |+36:0 |+ 385+ 385
Cris 3252 | 2 — 526 |— 48'0 |— 46:0 |— 46'6 |— 47-3 |~ 430 [ 396 | 260 |~ 295 |— 270 |— 235 —315|— 385 |— 340 |— 305 |— 320 |— ~160 [~177 |- 198
Gubriel . .| 1708 | 2 ent + 24 |+ 18 [+ 70 [+ 120 |+ 132 [+ 123 [+ 155 |+ 196 |+ 241 |+ 253 |+ 26 +20'3 [+ 312 |+ 330 |+ 304 |+ 326 |+ +44'5|+480 |+ 505 abriel 1]
Quilliam and Sons (20074 | 2 | Ordinary bnlnncr, wnh new auxiliary acting in [~ 7'6 |— 44 [+ 04|+ 12— 07 [+ 22 |+ 23 |+ 196 |+ 194 |+ 21'8 |+ 217 +27°5 |+ 257 |+ 25'8 |+ 257 |+ 258 |+ +305(+80°0|+ 205 | Quilliam and Sons | 20074
Davison. 4 2 | Auxiliary balanc [heat and cold. |~ 161 |~ 140 |~ 139 |~ 191 |~ 19°4 [~ 150 [~ 116 |+ 155 |+ 108 |+ 178 |+ 219 + 80|+ 110 |+ 112 |4+ 116 |+ 112 |+ +260|+295 |+ 270 || Davison... .| 4374
Quilliam and Sons (20073 | 2 | Ordinary balance with new auxiliary acting in ||~ 16'6 [— 181 [~ 115 [~ 52 |~ 16'3 [~ 14'0 |— 14'0 |~ 18'5 |— 1560 |~ 19'5 |— 20.5 + 15|+ 41— 21| 66 |- 09— 98|~ 87|+ 20 || Quilliam and Sons | 20073
[heat and cold.
Gmhamam.\l’nrkes‘ men 9 | Hartoup balance. 243 |— 968 |— 277 |— 255 |— 254 |— 265 |— 259 |+ 84 [+ 114 |+ 915 |+ 250 +165 [+ 146 |+ 100 [+ 110 [+ 80 [+ + 80|+ 40|+ 106 | Graham and Parkes| 1062
Johannsen and Co. 2 | Auxiliary compensation. — 471 |- 431 |- 416 |- 200 |~ 417 |~ 46'1 |— 435 |— 183 [~ 187 [~ 185 |- 115 —14'5|— 136 |- 205 |~ 270 |- 208 |— + 85(+10'6|+ 124 || Johannsen and Co. | 1866
t t t t
Clironometrical Thermometer. +17004|+14500+1108°0,+1635°5|+ 1414-5| +971'6 | +838'6 (~1547-1]_904'5 | 15835/~1006'5 +832'6 | +388°5 | + 6341 | +400°6 |+ 5 0|~ 2001260 2387 7621, 6880 (C
P —— P e P P PSR s e e s e R T I T T I P P A Dt K G i I P,
:xhr(;wn ﬁy the Self-Regis- 87—49 | 43—50 | 45—59 | 39—56 | 30— b4 | 48—56 | 40—59 | 71—00 | 40—85 | 62—86 | 60— 92 61—62| 45—63 | 47—56 | 52—60 | 50—60 | 53—03 | 53—64 | 54—03 | 55—06 | 60—07 | 73—09 82—103| 82—98 82—95 65 “l 2 8- 66—75 { ‘shown by the Self-Registering
ering Thermometers ......
The sign + signifies that the rate is gaining,
+ During these weeks the Chronometers were placed in the chamber of 4 stove heated by jets of gas. The gas fames are exterior to the chamber, into which
none of the injurious products of combustion can enter. The jets were extinguished on March 13 and 1.
The Chronometrical Themnomezer differs from an ordinary Chronometer only in the construction of the b.l.nce, the positions of the metals forming the compen- The Chronometers are placed in order of merit, their respective positions being determined by consideration of the irregularities of rate exhibited in Table ILL.
sating rims being reversed. By this arrangement the effect of temperature is much magnified. By inudvertence the Chronom hermometer was not
placed with he Chronometers 1a the sove fvom June 10 10 34 ; s rates for the Includeds fortnight ok n consequence decient:
During the weeks of April 1—8 and April 8—15 the Chronometrical Thermometer was in the hands of the muker for repair.
A2
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4 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, 1876, 5
8 |
z - (L) WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TEMPERATURE, AS DETERMINED GENERALLY BY THE CHRONOMETRICAL THERMOMETER. |
NAME » Construction of Escapement and Balance, | NAMmE
o No. | from the o ek Jan. | Feb. an.20| Feb, [Feb. 26| Aprit | Aprit | Apr.20 May.| April | April | May |May27| June |July29| July |March| July | July |March | March |Mar. 25| June |June 24| July | June ‘ or No.
MAKER. 5 Description furnished by the Maker. to to | eets o to to . 11 l—gs| t lo_g| to MAKER.
k] P 15—22| 5—12 Feb. 5 19—26 Mar. 4 15—22| 8—15 May 6 6—13| 1—8 Juneﬂ‘q_lo Aug. 5 8—15 | 11—18|22—29 | 15—22 | 4—I1 |18—25 Apr.l 110—17| July 1 1—8 |17—24
H t AR AREE
Graham and Parkes| 525% | 2 | Poole’s auxiliary to balance. —119 |~ 76 |- 117 [~ 86 [~ 105 |~ 113 |~ 110 |- 81 = 90 |- 99 — 94|-1 - 66 |- 94 |-105 |- 59 [ 71 |- 120 [ 115 |- 115 |—111 |- 115 |~ 115 |~
1768 | 2 | No information received. — 18| 30 (- 35|~ 48|~ 35|~ 47 |- 32|+ 09+ 20|+ 04 + 09|+ + 49|+ 39|+ 08|+ 81|+ 81|+ 07 |+ 14|+ 28|+ 81(+ 10|+ 10|+
2 | Ordinary balance with siight alteration. — 55 |- 86|~ G4 |- 69 |- 63|~ 45 |- 35 |- 92 |-110|- 95 — 881 — 75 (107 |- 94 |-107 |- 128 |- 50 (- 114 |- 102 |- go|- 75 |- 68 (-
2 | Ordinary balance with slight alteration. — 27 |- 16|- 34 |- 25| 20|- 50 |- 34 |- 05|~ 11|- 09 + 13|— + 41|+ 26 |- 19 [+ 29|+ 00 |- 06|+ 14|+ 830 |4 27(+ 07|+ 26|+
2 | Balance without auxiliary, — 86|— 70|~ 89| 67 |- 84 |- 95|~ 75| 69|~ 80|~ 78 - 70|— + 17| 31|- 61| 10|- 30 (- 47 |- 46 (- 34| 33— 25| 29 |-
2 | Auxiliary compensation. + 78 [+ 60|+ 74|+ 40 |+ 48[+ 41|+ 95| 85|+ 76 [+ 84 + 75|+ + 77|+ 54|+ 25 [+ 55|+ 45 |+ 04|+ 4 50 [+ 55|+ 10|+ 81| 7645
2 | Auxiliary compensation to balance. + 15| 00|+ 21|- 15(- 06|+ 05|+ 16|~ 16|+ 21|+ 30 + 35— + 5|+ 44 |— 15 |+ 4|+ 41 (- 06|+ + 06 |- 18[~ 01|+ 05|— 1949
2 | Auxiliary compensation. + 50|+ 43|+ 41|+ 60|+ 68 [+ 87|+ 79 |+ 67 |+105 |+ 115 +105 |+ 00 |+ 50|+ &7 |+ 25|+ 85 [+ 53 |+ + 20 [+ 67|+ 41|+ 53 |+ 3369
3 | Auxiliary compensation, — 70 |- 124 |~ 98 |- 110 |- 123 |- 9 |- 101 |~ 111 |- 105 |- 105 115 |~ 4|— 65|10 |~ 90 [~ 45|~ 40 |- 53 |- — 74| 66|— 29 - 46| 1172
2 | ‘Auxiliary compensation. — 18|~ 75|~ 46 |- 51|~ 65|~ 65 |- 35| 905 |- 15|+ 04 — 09| + 14[- 63| 81|+ 11|— 02 |- 84|-100 [~ 76 |- 60|~ 88 |- 82| 2800
Auxiliary acting in low temperature ; varnished [+ 11 [+ 66 [+ 12 |+ 60 [+ 88 |+ 44 [+ 57 |+ 140 |+ 134 |+ 145 |+ 155 +150|+ 4108 |+ 146 [+ 110 |+ 120 [+ 99 |+ 108 |+ 186 |+ 114 [+107|+ 108 |+ 110 |+ 95 | Evans ., 1781
Auxiliary compensation.  [pendulum spring. |+ 54 [+ 60 |+ 47 |+ 66 |+ 33 |+ 39 |+ 55 |+ + 30|+ 03[+ 29 + 16— 4110 [+ 66 |+ 43 [+ 105 |+ 84 [+ 35|+ 07 [+ 11|v 65[+ 63|+ 70|+ 73| . 2555
Auxiliary compensation. + 04|+ 23|+ 69 |+ 43 [+ 46|+ 63 [+ 00 |+ 126 |+ 108 |+ 120 [+ 105 +120 1+ 115 |+ 87 |4 134 |+ 115 |+ 133 |4 181 |+ 125 |+ 136 [+ 1109 |+ 04 |+ 110 |+ 9’71Penlin¥wnmd}1uwnn 2187
No information received. + 29 [+123 |+ 60 [+ 81 [+ 110 |+ 105 |+ 146 |+ 144 [+ 150 |+ 187 |+ 171 134 |+ #7177 |+ 91|+ 100 |+ 165 |+ 94 |+ 91|+ 06 |+ 104 |+106|« 85 |+ 135 +124 Langford . 1828
Auxiliary compensation. — 61|— 40 (|- 56— 50 |- 70 |— 65 |— 70 (=131 |- 135 |~ 130 |- 130 — 150 [— 0(— 03 |-111 |- 88 |— 10 |- 55 |~ 52|~ 65 |—~100 |—-133|— 169 |~ 161 —17'8‘ Sewill v 4662
Edward and Son ...| 2138 | 2 | Tmproved ordinary balance. — 38|~ 10 |- 45 |- 20 |- 85 |- 35 |- 25 |+ 54|+ 34|+ 35|+ 43 + 37|+ 4 96|+ 75 [+ 54|+ 94|+ 86|+ 56 [+ 70|+ 56 [+ 57|+ 57 |+ 68 [+ 42| Bdward and Son
Keys 308 | 2 | Ordinary balance with slight alteration. — 11(+ 06|+ 04|+ 15|+ 20|+ 29 [+ 50 |+ 128 |+ 55 |+ 185 |+ 145 +140| + 4100 [+ 55 |+ 84 |+ 86 |+ 75|+ 16 [+ 15|+ 55 |+ 95|+ 80|+ 80 |+ 75| Keys .o
Shepherd and Son | 1804 | 2 | Auxiliary acting in cold. — 46— 10— 45|+ 05 |- 90|+ 15|+ 40|+ 28|+ 12 [+ 36 |+ 50 49+ + 82|+ 40|+ 88|+ 65|+ 50 |+112 |+ 06|+ 99|+ 14|+ 10|+ 18|~ 03| Shepherd and Son
2 | Auxiliary compensation. + 37|+ 56|+ 57|+ 81|+ 66|+ 80|+ 109 [+ 131 |+ 114 [+ 150 |+ 180 +17°0|+ + 287 |+ 255 |+ 108 |+ 285 [+ 285 |+ 133 |+ 148 |+ 149 [+181 |+ 174 |1 213 |+ 145 | Pyott.
Willia 2 | Auxiliary compensation. — 36 |- 15[ 51| 45 |- 69 |- 85— 78|+ 09|+ 32 [+ 19|+ 20 + 15|— + 77|+ 10|+ 18|+ 58 |+ 35 [+ 08|+ 27 |+ 30 |+ 38|+ 25 |+ 65 |+ 32| Wiliams.
McGregor and Co... 5002 | 2 | Auxiliary acting in high temperature. + 09|+ 86 [+ 15|+ 86 [+ 55|+ 64 [+ 79|+ 115 [+ 60|+ 60 [+ 75 + 55|+ 06|+ 75|+ 77|+ 63|+ 70|~ 30 |- 45|+ 35|~ 40 (- 40|+ 65 [+ 40 |+ 39 (- 18|~ 40 |- 50 (- 37| MecGregorand Co..| 5002
McGregor and Co...| ;% | 3 | Auxiliary acting in extremes. + 14|+ 45+ 40|+ 61(+ 55|+ 65|+ 89 |+ 71|+ 48 |+ 86 |+ 04 + 85|+ 12|+ 79|+ 05|+ 90(+104(+ 65 [+ 38| 19 |+ + 60 |= 20|+ 02 |+ 47 [+101[+ 100 [+ 113 [+105 || McGregor and Co..| ity
Sewill 2 | Auxiliary compensation. — 27|+ 50— 23 |+ 45|~ 18|~ 10 (- 10 |- 03 |+ 08|~ 21 |- 65 — 85|~ 70|— 40|— 65|~ 80|-11'|— 130 |~ 140 [~ 69 |— 130 [~ 110 [~ 60 |~ 62 |~ 50 |—14'9 |- 127 |~ 110 [~14'9 || Sewill . 4869
Lovwry .. 2 | A safe auxiliary to ordinary balance. — 112 |- 65 [— 125 (— 90 |- 120 [~ 103 [— 101 (= 45 [~ 35 |~ 56 [— 45 — 50|~ 60|~ 84|~ 40|— 40|~ 14|+ 57 [+ 20 |- 34|+ 45 (+ 40|~ 05 |- 47 |- 85 [- 01(+ 15|+ 15 (- 05 WEY 1789
Penlingtor 2 uxiliary compensation. + 24 [+ 45|+ 35|+ 60|+ 40|+ 55|+ 61 |+ 65|+ 25+ 60|+ 65 + 55|— 28|+ 45(+ 61|+ 29|+ 35(+ 80|+ 19 |- 45+ 75|+ 60|~ 56 |- 63 |- 84 |— 60/— 75 [~ 54 |~ 7:5 | Penlington. 2136
Shepherd and Son..| 1810 | 2 | Auxiliary acting in cold. — 26|+ 18|+ 09|+ 27|+ 32 [+ 08|+ 20|+ 41+ 31+ 09|+ 09 + 09(— 09|+ 44|+ 19[+ 06/+ 21|— 18 (- 40 [+ 71 |- 35 (- 55|+ 91 [+ 61|+ 41 |- 81|~ 97 |~ 100 ~108| Shepherd and Son.. 1810
M. F. Dent 24848 | 2 | Auxiliary to bal: + 184 |+ 156 |+ 130 |+ 155 |+ 134 |+ 150 |+ 15'5 |+ 150 |+ 145 |+ 12:0 |+ 135 +12:0(+130|+105|+105 |+ 90|+ 86|+ 134 |+ 80 |+ 163 [+ 111 |+ 95 [+ 151 |+ 161 |+ 125 [+210 |+ 139 |+ 109 [+142 || M. F. Dent ., . 24848
73 | 2 | Auxiliary compensation. + 19 |+ — 18|+ 05 |- 27 |- 44 |- 41 [+120 |+ 01 |+ 133 |+ 87 4 85|+ 78|+109(+ 20|+ 15~ 25— 33|~ 31|+ 41 |- 25|~ 36|~ 05 [+ 54|+ 77 |+ 90|+ 42|+ 20 |+ 50| Williams, | s
2 | Auxiliary compensation. + 144 4139 [+ 115 |+ 125 [+ 81 |+ 81|+ 86 [+ 170 |+ 139 |+ 155 |+ 179 151+ 71|+120(+205 | +177 | +15°8 |+ 287 |+ 225 |~ 10 |+ 205 |+ 195 [+ 03 [+ 19 |+ 06 |+104 [+ 128 |+ 146 |+102 | Poole and Co. ......| 5680
2 | A safe auxiliary to ordinary balance. — 95| 67 |- 140 [~ 106 |~ 152 |~ 160 [~ 160 | 00| 00 |- 30 |- 37 43| 25/~ 85| 30|— 60| 66| 17| 31 |- 28 |- 35 |- 36 |- 20 |- 22 |- 25 |- 44| 34| 24 |- 45| Lowmry. 1799
Gowland 2 | Ordinary construction with slight alteration.  |= 21 [+ 20 |~ 05 [+ 44 |~ 05 [+ 41 |+ 44 |+ 180 |+ 165 [+ 100 |+ 165 4175 |+ 145 |+ 115 | + 144 +126 | +12:5 |~ 58 |+ 100 [~ 08 |+ 35 |+ 105 [~ 55 [+ 53 |+ 80 [+120|+ 93 |+ 118 [+120|| Gowland 1336
Evans... 2 | Auxiliary acting in low temperature; varnished |~ 20 |+ 30 |~ 75 |+ 50 [~ 66|~ 59 |~ 56 [+ 163 [+ 161 |+ 140 |+ 160 +185 | +11'5|+100|+122 |+ 73|+ 65|+ 100 [+ + 40|+ 80|+ 70 |- 30|+ 5[+ 71|+ 80|+ 108 [+ 100 |+ 82| Evans.. 1783
ndulum spring. i
3 | Néw balance withous attachments. + 280+ 55|+ 24|+ 61|+ 45|+ 74|+ 92|+ 100 |+ 195 |+ 101 |+ 123 +116|+ 90+100|+11°5 |+ 115 3 |4+240 [+ 200 |+ 57 |+ 84 |+ 104 |+ 09|+ 75|+ 96 |+ 20| Crisp. 3348
<%, | 2 | Auxiliary halance. —117 |~ 65 |- 110 |~ 97 |- 110 |~ 104 |~ 80 |+ 18 |+ 10|+ 11 |- 07 + 06| 15|+ 12|+ 04[+ 36 + 65|+ 46 |- 64| b4 |- 66| 95(— 52 |~ 38| 90| Aitchison ..... e
Poole and Co. 5677 | 2 | Auxiliory compensation. + 33|+ 74|+ 44|+ 83|+ 35|+ 40|+ 78 [+180 |+ 178 |+ 183 |+ 175 +16'5|+145 | +139 | +19°5 | +202 +260 |+ 245 |+ 85 |+ 92 |+ 56 |+115 [+ 160 |+ 155 |+11'5 | Pooleand Co. 8677
Walker 2 | Auxiliary compensation, “ |+169 |+ 229 |+ 120 |+ 164 [+ 108 |+ 95 [+ 95 |+ 310 |+ 320 |+ 290 |+ 300 +20°0|+205 +970+235 +125 |+ 98 [+ 110 [+ 124 |+ 7632
27 | 2 | Auxiliary balance. 119 +120 [+ 22 |+ 70|- 03| 00|+ 26 /- 03|+ 16 [+ 14|+ 20 + 25— 11 + 55+ 95 120 [+ 94+ 98 |+ 66 |+ s
Johannsen and Co. | 1885 | 2 | Auxiliary balance, + 76|+ 128 [+ 62 |+ 125 [+ 59 |+ 185 [+ 185 |+ 64 [+ 54 |+ 74 |+ 86 + 79| 08 + 78|+ 47 + 0B |- 18|+ 14|- 16| 1883
Davison 4445 | 3 | Auxiliary balance, — 21 |- 05| 40|~ 25 |- 55|~ 60| 56+ 10|~ 10|~ 31 |- 25 — 35|~ 35 — 45(- 75 115 |- 16 |- 234 |- 100 [~ 4445
2 | Auxiliary to balance. — 26|+ 05| 43 |- 15 |- 87 |- 40 |- 25 |+ 205 |+ 215 |+ 186 |+ 105 +194|+175 +186|+172 + 385 |+ 969 [~ 12 |+ 81|+ 5658
Crisp 2 | Hartoup balance. - 526 |~ 466 |~ 480 |~ 473 |- 460 |~ 430 | 396 [~ 340 [ 335 |~ 320 |- 200 —31:6|—315 —27:9 (281 — 177 [~ 160 |- 260 |~ 370 | 235
Gabriel 1708 | 3 | Auxiliary compensation. + 24 [+ 120 |+ 18 |+ 132 [+ 70 [+ 123 |+ 155 |+ 330 |+ 31'3 |+ 32:6 |+ 326 +334|+293 +349 (4341 + 480 |+ 445 |+ 196 |+ 253 |+ 355
Quilliam ‘and Sons [20074 | 2 | Ordinary balance with now auxiliary acting in [— 76 [+ 12 |— 44 |— 07 [+ 04 [+ 23 |+ 23 |+ 258 |+ 357 |+ 258 |+ 280 +270+275 +370+25% +300 |+ 305 |+ 196 |+ 218 |+ 217
Davis .| 4374 | 2 | Auxilary balance. [heat and cold. |— 161 |~ 191 |~ 140 [~ 194 |~ 189 |~ 150 |~ 116 [+ 112 |+ 110 |+ 112 |+ 154 +156|+ 80 +10° 5 +29 |+ 260 |+ 155 |+ 178 |+ 219
Quilliam and Sons (20073 | 3 | Ordinary balance with new auxiliary acting in [— 166 |~ 52 |- 131 |~ 163 [— 115 |~ 140 [~ 140 |~ 21 |+ 41 |- 09 [— 41 54|+ 15|~ 66|— 23|~ 93 - 87 |- 98 |- 185 [~ 195 |- 205
[heat and cold.
Graham and Parkes| 1062 | 2 | Hartnup balance. _ 943 |- 255 |— 26'8 |- 254 |- 977 |— 365 |- 250 |+ 109 |+ 146 |+ 30 |+ 77 + 43(+165|+110/+ 81|+ 74 + 40|+ 30|+ + 216 |+ 250 |+ 178 |+ 210 |+ 169 |+17:4 | Graham and Parkes) 1062
Johannsen and Co. | 1866 | 2 | Auxiliary compensation. — 471 |- 200 |— 431 (- 417 |- 416 [~ 461 |~ 435 |— 20'5 [ 136 |- 208 |- 186 =211 —145 | —279 |~ 175 |~ 195 |~ + 106 [+ 35 — 185 [~ 11 50|+ 185 |+ 160 |+ 7:0| Johannsen and Co. | 1866
t t t t t S—
Chronometrical Thermometer. +17004|+ 16955/ + 1450°0 + 1414'5/+ 11930 +071°5 | +638'6 |+832°5 | ... 16341 [+5088 +4906| ... |+3885/+278:0)— 200 126:0— 6850 7621~ 0045 ~10200/~1261'4|-15471-15835/-1006'5| ... |-20870/-25300 ... |Cl ical Tl
Txtromes of Temperatare O O O ) ) G B I ) N I R R e D Y T DR e Y B I IR K KR © Tomperature
shown by the Self-Regis * 37—40 | 30—56 | 43—50 | 30—54 | 45—50 | 48—56 |49—50 | 47—56 | 45—63 | 50—60 [ 53—64 58835162 5360 54— 62,5566 60—67) 60—75 | 65—75 | 49—85 | 68—70 | 73—70 | 71—00 | 63—86 69—02 (78—09) 82—98 | 83—05 83-103|  “showh by the Selfhcgstrin
tering Thermometers .. | | | | ‘Thermometers.
The sign + signifies that the rate is gaining.
+ During these 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
none of the injurious products of combustion can enter. The jets were extinguished on March 13 and 14,
‘The Chronometrical Thermometer differs from an_ordinary Chronometer only in the construction of the balance, the positions of the metals forming the compen- The Chronometers are placed in order of merit, their respective positions being determined by consideration of the irregularities of rate exhibited in Table ITL.
sating rims being reversed. By this arrangement the effect of temperature is much magnified. By inadvertence, the Chronometrical Thermometer was not
 placed with the Chronometers in the stove from June 10 to 24 its rates for the included fortnight are in consequence deficient.
During the weeks of April 1-8 and April 815 the Chronometrical Thermometer was in the hands of the maker for repair.
John G. Wolbach Library, Harvard-Smithsonian Center for A ysics « Provided by the NASA Astrophys
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RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

Ar THE RovArL OBSERVATORY, GREENWICH, 1876.

(IIL)—ABSTRACT OF THE

PRINCIPAL CHANGES OF RATE.

NAME H ADDRESS Construction of E tand
5 - alance,
or No. | & o from the Description farnished N
MAKER. 5 MAKER. by the Maker, First Day | Last Day
3! of Rating. | of Rating.
H
ki)
Graham and Parkes. s#tc | 2 | 12, Conning Place Liverpao. Pooles auxiiary to balance. January 15 | August 5
2 | 53, Broad Quay, o information receive January 15 | August 5
HE sty Sn‘ezt, L\verpcol On‘lmlyy balance, with slight alteration. January 16 | August 5
2 | 15, Craven Street, S belaace, with dlight aleration. January 15 | August 5
3 | 10, Sponcer Stres, Clorkenwell E.C. Balnzes without saxiliary: January 15 | August 5
2 | & Cesil Flace, Puiley Road, Glasgow. | Auxiary compensation. January 15 | August 5
2 | 5, Wind Street, Swansea. Auxiliary compensation to balance. January 15 | August 5
2 9,, Leadenhall Strect, E.C. Auxiliary compensatior January 15 | August 5
2 ncer Street, Clerkenwell, E.C. | Auxiliary compensation. January 1 | August 5
3 | 17, High Strot West, Sunderand. ‘Auxiliary compensation. January 16 | August 5
Evans. 1781 | 2 | 1, Sandhill, Quoyside, Newcaxble-on wTyne. | Ausil uy acting in low temperature ; varnished || January 16 | August 5
Reid and Sons . 2555 | 3 | 41, Grey Street, Auxi [pendulum spring. | January 15 | August 5
Penlington and Hution.| 7137 | 5 | 2.4 5, . Georges Crescent, leerpool Auxiliary compensation. January 15 | August 5
TLangford. 2 | 53, Brond Quay, Bristol. No information received. January 15 | Avgust 5
2 | 61,South Castle St, L 30, Auxiliary January 15 | August 5
[hill, E.C.
Edward and Son. 2138 | 2 | 92, Buchanan Street, Glasgow. Improved ordinary bl January 15 | August 5
eys ... 398 2 | 15, Craven Street, Strand, W.C. ry balance, vmh shght alteration, January 15 | August 5
Shepherd and Sor 1804 | 2 | 53, Leadenhall Strect, E.C iary acting in January 15 t5
Pyott 398 | 2 WesLIndenckRnxﬂ, mrycompmmm January 15 | August §
Williams... 1127 | 2 |2 Bute Dock, Cardiff. (Lot A\nulnuy compensation, January 15 | August 5
MeGregor and Co. 5002 | 2 | Greenock. Ausilay acting in bigh temperatare. January 15 | August 5
McGregor and Co. % | 2| 45, Ciyde Place, Glasgow. Auxiliary acting in extremes. January 15 | August 5
2 | 80, Cornhill, EC. Auxiliary compensation. January 15 | August 5
Lowry. 2 | 66, High Street, Belfast. A safe auxiliary to ordinary balance, January 15 | August 5
Penlington 2| 2 &3, St. George's Crescent, Liverpool. | Auxiliary compensation. January 15 | August 5
Shepherd and Son . 1810 | 2 | 55, Leadenhall Sreet, . Aulisry acting in cold. January 15 | August 5
M. F. Dent .. 2 | 83, Cockspur Street, 1.C. January 15 | August 5
2 | 2, Bute Dock, Cardiff. January 15 | August 5
2 | 83, Spencer Street, Clerkenwell, E.C. Jonvary 15 | Avgust 5
2 | 66, High Street, Belfast. A safe auxliary to ordinary balance, January 15 | August 5
3 | 178, High Street West, Sunderland, e ek consiuston, with slight alertion, || January 15 | August§
2 | 1,Sandhill, Quayside, Newastie-on Tyne. ing in low temperature ; varnished | January 15 | August 5
3 | 174, St Joha's sueez Row battnee wihout atachmnts (pen.spring. || January 15 | August 5
sbi . 22, | 2|15, Bank Street, E lgh. Ausiliary balance. January 15 | August 5
Poole and Co, 677 | 2 | 33, Spencer Shesct, Closkomoll, .C. Auxiliary compensation. January 15 | August 5
Walker. 7632 | 8 |8, Cecil Place, Paisley Road, Glasgow. | Auxiliary compensation. January 15 | August 5
Aitchison .. | 42, | 2|15 Bank Street, Edinburgh. Auxiliary balance. Jamuary 16 | August 5
TJohannsen and Co. ......| 1383 | 2 | 149, Minories, E.C. Ausiliary balance. January 15 | August 5
Davison. .| 4445 | 2|6, Side, Newcastle-on-Tyne. Junuary 15 | August 5
Cornell. .| 5658 | 2|74, Bank Street, Maidstone, Auxxlury to balance. January 16 | August 5
i 2 | 174, St. John's Strect Road, E.C. ‘Hartnup balance. January 15 | August 5
2 | 24, Bishopsgate Street Within, E.C. Auxiliary compensation. January 15 | August 5
lelmm ‘and Sons . 2 | 32, Elizabeth Street, Liverpool. Ordinary balance, with new auxilisry sctiog in mary 15 | August 5
Daison... 4374 | 2 | 6, Side, Newcastle-on-Tyne. Auxiliary balance. cat and cold. || January 15 | August 5
Quilliam and S 20078 | 3 | 32, Elizabeth Street, Liverpool. Ordinary bulunce, with new munlmry acting in | January 15 | August 5
heat and cold.
Graham and Parke 2 | 43, Canning Place, Liverpool Hartnup balance, January 15 | August 5
Johannsen and Co. 2 | 69, Linton Street, New ootk Road, N. | Auxiliary compensation. January 15 | August 5
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NAME
Grentet Difterence || Grentest ! or o.
rea iflrence | Bofore and after || MAKER.
In what Week. Weekly Sum| In what Week. the Greatest || “Sgreen.one ‘what Day. |
and Least. || tho noxi. ‘\
June 31010 — 59 Juy | 2mton 70 29 February 5
February 19 to 26 Y4 July 20t Aug. 5 96 3.9 March 4}
July 15 to 22 - - Feb. 26 to Mar. 4 93 44 + March 11}
February 19 to 26 * July 29 to Aug. 5 91 50 + April 1
April © 22020 + Tuly 29 to Aug. 5 13 53 1 April1
June ot + Apil 151022 10°0 60 + June 174
pril to8 + June 3to 10 84 76 June 10t
Jnly 29to Angnszs + June 31010 125 58 June 10f
pril 22 Z June 24to July 1t 106 68 June 1
il e s My 20to27 125 65 June 10
Jamuary 15 to 22 + 168 July 29 to Aug.5 157 51 March 4t Evans .
April to pETY Ty 2910 Aug 8 156 57 + April 1 cid and Sons
January 15 to 32 P June 146 65 Tanuary 22 Pealington and Hutton
anuary 15 to 22 Py Toy 20 to w3 48 69 Tune 10f a
une 7 10 241 - 03 July 29 to Ang 5 17°3 6:0 ril 1 sewill ..
Junuary 224020 + 95 July 20 to Aug. 5 140 81 March 4 Bivadsnd Son
January 15 to 22 + 1675 June 3to10 17'6 70 June 10}
Janu 15 to 22 P March 4t 11} 158 79 + April1 Shepherd and Son 1804
January 15 to 22 + 287 July 29 to Aug. 5 250 42 + July 8 398
Februaty 19 to 26 + 18 Feb, 26 to Mar. 4 163 86 March 4f Wilsms.
July 1108t & 18 Apil 1522 165 a8 June 10} McGregor and Co.
March  4t01lf pETE Tuly Ttost 12 10-9 March 4t MeGregor and Co
June e }Z‘! + 50 February 51012 199 7.8 April 8 i
Jamuary 2210 20 + 57 July 29 to Aug. 5 18:2 96 March 4 Loviy.
March 25 to April 1f i 80 July 29 to Aug. 5 164 17 March 4 Penlingion
June 1710 94t + 91 March  4toln 109 102 June 10f Shepherd and Son
[uly 8015 + 21'9 fun 10 to 17 13-9 133 June 10§
February 19 to 26 133 April 29 to May 6 177 s June 10
March 11 to 18t + 237 July 29 to Aug. 5 -7 83 March 4t
br 9 to 26 . .
h’ij‘,'m“”'u’y 26 ity 0-0 | April8to15; April 15 to 22 160 140 March 4
July 20 to August 5 + 190 April 20 to May 6 218 9-9 March 4 1336
January 23 to 30 + 161 Apil 8015 136 10-9 February 10 1783
une to1 ¥ 255 July 29to Aug.5 26 -2 June 10 3348
Junuary 16 to 22 + 90 TJuly 29 to Aug. & 20-7 13'5 June 101 i
Jamuay  15t0 22 + 820 July 29 to Aug. 5 288 108 June 10f Poole and Go. fra
March 25 to April 1
Tune o + 320 Apil  Btol5 20 10 June 10t Walker ... 7632
Jme et Juy it .
1to8 + 157 July 290 Aug. 5 168 19°0 February 12 | Aitchison
Jnly 1to 8} + 18°5 26 to Mnl' 4 21-8 171 MBI‘W
March 4 to 11} + 10 24+ 17'8 March 4f
Janvary 23 to 30 Labs | quyshtote; iy 3o ieAugs| 428 94 t July 8
January 15 t0 32 - 16:0 By  15to2e 36°6 136 March 4f
Jumuary 22 t0 20 505 July 29to Aug. 5 187 95 July 15
Junuary 15 to 23 + 365 Jul; to 15 431 173 March 41
February 12 t0 10 + 205 Ty 22te2 18:9 271 March 4%
June 100 17t jaret Apil Biol5 s 319 June 10f
January 20 to Feb. & + 2600 March 35 to April 1 5247 203 Mareh 4t Graham and Parke
Jamuary 151022 + 160 uly Tto8f 1 252 March 4 Johannsen and Co.

the injurious pro

roducts

The sign + indicates that the rate is gaining.
+ Dring these weeks the Chronometers were placed in the chamber of a stove hested by jes of gas
 Jets were extinguished on March 13

f combustion can enter.

The gas flames are exterior to the chamber, into which none of
and 14. In the column “ Before and after

what Day” the positions of
the symbol (15, before or afer the date, indicato especiively expomure 1o beat i the weck immedistely preceding, o in the week immediately following:

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

ties of rate exhibited in the Table above.
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