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RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

AT THE ROYAL OBSERVATORY, GREENWICH, 1877.

noe of the injurious products of combustion can enter.

“The Chronometrical Thermometer differs from an ordi

sating rims being reversed. By this arrangement the effect of temperature is much magni

Chronometer only in the construction of the balance, the positions of the metals forming the compen-

o Chronometer A. . Webb 301 vas removel by tho muke i the thir week of the trial tho main spring baving bown found brokes.
compared for two weeks it hus been placed by itself, after the other Chronomcters, in the able above

2
E (I) WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TIME.
NAME S|  Construction of Escapement and Balance, NAME
5 T
or No. |2 from the Feb. | Feb. |Feb. 24) March | March | March| Mar. |Mar.31| April | April | April Apras| May | May | Moy |May2| Juse | Juve | June | June Junedo| Juy | July | July |sulyas| Aue.| Aug.| Aug. Aug.2 or No.
B £ Description furnished by the Maker. o] 10 o [ o121 o0 | o |, - o3la3_30| _to i o | %
MAKER. g 10—17|17—24| 310 o | 310 | 10—17| 17—24 an Apr. 7?“ 14?21 2128 Mays | 512 12191926 | 50 5| 29 | 916 | 16233830 |yl | T—14 | 1421 2128l O | 4—11 111 Seopt 1 MAKER.
£ N ENENE
. 1612 | 2 | Original auxiliary to ordinary balance, ampub |~ 37 |- 50 |- 58 |- 53 |- 47| 51|- 68— 75|— 67 |- 48| 30 — 45 (= 10|+ 10|+ 05|+ 15|= 05 |- 25| 38| &7 |— 53 |- 40 |- 48 |- 30|- 30|~ 20|~ 15| 20|~ 03| Ime. J| 1613
Tt ind Sona| 2138 | 3 Im;\‘lovcd ordinacy balance, [liohed. |~ 29 [= 15 |+ 03| 08 |— 11|+ 19|+ 45|+ 55|+ 84|+ 88|+ 43 + 55|+ 55|+ 25|+ 03|+ 35|+ 54|+ 78|+ 75 [+ 61|+ 60|+ 70|+ 53 |+ 79|+ 70|+ 64|+ 72|+ 95(+ 68 | Hdwardand Sons..| 2138
eys 399 | 2 | Ondi balance with shght addition. “Airy’s |+ 70|+ 91|+ 118 |4 139 |+ 137 |+ 146 |+ 163 + 169 |+ 184 |+ 180 |+ 135 + 160 |+ 152 [+ 128 |+ 04 [+ 66 [+ 86 |+ 129 |+ 145 [+ 136 |+ 149 |+ 157 |+ 134 |+ 184|175 | +15°0 |+17:0 [ +175 309
McGregor and Co. | 2% |2 Ordinary auniigy. Compensation” |~ 25 |+ 10 |+ 23 |+ 12|+ 25 |+ 40 |+ 25|+ 45 |+ 40|+ 30 |- 15 + 15| 00— 15| 15|— 05| 00|+ 24 [+ 41|+ 01|~ 81|- 19| 16 + 50|+ 85105 |+ 0% x
VcGire e | 2| Onlimay swsiliary. T 08|t 28T 25t 19 |v 29|+ 78|+ 47|+ 78|+ 90|+ 0B + 20|+ 37|+ 85| 12|+ 80 |+ 48|+ 57 [+ 34 [+ 31|+ 25|+ 30|+ 20|+ 40|+ 40|+ 31|+ 49|+ 40 it
[Compengation” y
Brass check piece to ordinary b A 150 |~ 154 |- 156 |~ 163 |~ 162 |~ 145 |- 140 |- 129 |- 116 |~ 115 |~ 170 — 175 |~ 150 [~ 124 |~ 156 |~ 105 |~ 111 |~ 99 |- 8 _ 10+ y . 185 | Grabam and Parkes| 3537
Goabam and Parkes) 3627 | 2 | Brase check plect o ey on iy |60 |7 53 |+ 4 v 68 |+ 70 |5 90|+ 108 |+ 108 [+ 117 |+ 127 |+ 55 + 69|+ 70|+ 80|+ 65|+ 86|+ 91 (4120 |+ 11 + 181 : - + 175 || Py | 58
T becis i ol 5680 | 2 Poolo's auxiary. *Alry's Compensation.” [ponsation 59 |— 86— 92 |-~ 93 |- 71|~ 83 |- 37 |— 20|— 04|+ 14| 00 + 01|+ T4+ 2114 24 |+ 85|+ 36 [+ 29|+ 2 + 21|+ 31 2 3 + 111 || J. Poole and Co. ...| 5680
Reid and Sons .......| 2556 | 2 | “ Airy’s Compensation.” I )0 |— 85 |— 72|~ 90|— 85|— 70 |- 52|— 31|— 30|+ 05 [+ 58 - 0:4 + 24 |+ 32 |+ 34 |+ 19 [+ 11— 11 (- 29 + 50|+ 85 1 g [2 g + 130 || Reid and Sons 2556
utton | 354 | & | Ocdinary balance with auxiliary in cold, «Airy’s (= 50 |~ 60 |= 72 |- @4 [— €4 = 62|+ 15|+ 27|+ 55|+ 55|+ 05 + 05 [+ 85 [+ 45 |+ 28|+ 58 [+ 85 [+ 00 [+ O + 72|+ 82 [+124|+184 |+ 148|110+ 145+ 150 || Sutton 2843
[Compensation.”
« » _ sel- 82— 87— ’ 0 |- g —~ 30|+ 15[+ 48|+ 32 [+ 47|+ 63|+ 69(+ 71|+ 30|+ 01|+ 14 |- 4 5[+ 8 :
i 1822 | 2 with  Airy’s Compensation.’ 58 2 |- 87 + 15 |+ 40| 25 3 3 + 14 + 85|+ 85+ 01|+ 89 1822
Eiffo o 542 | 2 F!REsancntbalnnguhude;zndemﬁgn — 35 70 |~ 95 |— — 69 |- 19 |- 56 — 69— 87 |- 74|-105 |- 85 |- 98 |- 117 |- 185 [— 214 |- 211 [~ 221 |~ 24'4 |~16-3|-18-2|~17-3|-186|—19'4 542
Crisp.. 3381 | 2 | Brass check piece to ordinary balance. All‘y‘ + 95 [+ 112 |+ 156 |+ + 272 |+ 278 |+ 285 + 251) + 55:0 + 231 |+ 239 |+ 250 |+ 275 |+ 202 |+ 20°0 [+ 270 (+ 276 |+ 278 |+ 267 |+20'4 |+ 859 |+ 356 +339|+327 3381
Walker 7ea2 | 3 | High range auxilory tobalance. [Compensation” | =173 | 90|~ 61 |~ + 48|+ 70|+ 30 - 05 |- 05|10 |-105 |- 98 |- 105 |- 100 |- 89 |- 15 |- 31|~ 31 X : 4 Bl e B o
Aitehison < | 2 | Auxiliary with « Alry'’s Compensation.” - 59 |- 50 |- 68— — 45 |- 30|~ 20 - 15 |- 25| 85 |- 51| 22 |- 27 |- 10|~ 10 |- 115 |- 135 |- 116 00 5
|
MeG: d Co. | 5002 | 2 | Kullberg’s high range, auiliary to balan - 137 |- 171 |- 164 |- 178 |~ 165 [— 165 [— 24 (= 19 |— 13|+ 08 |- 72 = o5 |~ 70|— 75 |- 105 |- 78|~ 7 |- o7|- 5002
Mo oo 8473 | 2 | Brass clidqiecemgml “r-‘A|rysCompenm- © 172 |+ 145 |+ 141 |+ 137 [+ 140 |+ 125 |+ 240 |+ 2384 |+ 311 |+ 837 |+ 240 + 218 |+ 246 |+ 978 |+ 266 |+ 207 |+ 308 |+ 305 |+ S0
Walker 2 iliary to balance. [tion.” |+ 75 |+ 05 |+ 94|+ 89 |+ 77|+ 81| 66— 45 |— 55 [~ 05 |+ 125 +125 |+ 120 |+ 106 [+ 125 |+ 104 [+ 55 [+ 01 |— bt
il 2 + 10+ 24|+ 08|+ 04 |- 02 |- 18|-167 - 156|167 |-162 |- 60 - 45|- 09 |- 16|+ 02| 00| 22|~ 39 |- e
Eiffe . 541 |3 Emspaeenehahnceofmdcpenamsgm — 58|— 71 |- 68| 68 |- 59 |- 40 |- 56| 00|+ 10|+ 86|+ 96 + 62+ 81|+ 11|+ 21 (- 02| 05— 44— 220
|
| |
2 | “Airy’s Compensatior — 31 |- 47 |- 42|- 39 |- 30— 27 |- 50 |— 10|+703 |+ 38|+ 65O + 50|+ 80+ 50| 00|+ 60|+ 74|+ 81|+ 25| #1565 |+ 157 |+ 16:8 |+ 20'5 | + 100 3%
2 Aux\l}:nrywlL‘i?ei?AuyxCompensaunn” I+ 02 |+ 44|+ 75 (+ 85|+ 93 |+ 110 |+ 60 |+ 87|+ 93|+ 105 |+ 120 +150 |+ 157 + 188 |+ 119 |+ 133 |+ 160 |+ 170 |+ 175 |+ +199|+224+951 | +267 |+ 270 e
2 Amh.rymv.h“AuysCompmsnunn |+ 06 |- 11 |- 82 |- 88 |— 35 |— 24 |+ 89 |+ 107 |+ 123 |+ 140 |+ 65 #7114 104 4 125 4 115 |+ 160 |+ 175 |+ 191 |+ 19% |+ 245 |4 265 | +277 |+ 268 | + 275 dods
Nelson ... 2639 | 3 | Ordinary “AirysCom- ||+ 05 |+ 15 [+ 38 |+ 51 + 23 |+ 58 |+ 63 |+ 117 |+ 116 |+ 154 |+ 190 FI00 |+ 14k |4 15 |+ 100 1+ 165 |+ 165 |+ 138 |+ 126 |+ +21%5|+230+28:0 | +28'5 |+ 265 || Nelson 2829
7 Poole and Co. 1| 5677 | @ | Poole's auxiliary. “Airy’s Compensation.” [pensation.” | + 53 |+ 40 [+ 68 [+ 8 |+ 113 |+ 11'6 |+ 240 |+ 226 |+ 229 |+ 247 |+ 178 + 162 |+ 198 |+ 211 |+ 212 |+ 24°9 |+ 26'6 |+ 283 |+ 20°0 |+ +300|+332|+348|+345|+ 365 || J. Poole and Co. 5677
N _ 05 [+ 37|+ 35|+ 19 |+ 39|+ 78 |+ 122 |+ 140 [+ 220 200 206 219 14 z 3
Auxiliary in cold. y’s Compensation.’ - + + o $ : 3 + + + +145 | £ 185 [+20°0 |+ 225 | +28:0 | + 225 || Russell and Son 2858
A,,x,lm;mmpmmm ‘(A,,ys%omwmmn,, i - M #1204 150 |+ 142 |+ 213 |+ 235 |+ 233 |+ 195 |+ 188 [~ 35 |~ 15 |+ 45 |+ 25 |+200/4200/+200 205 +198 |+ 217 | Sewill 4221
Auxiliary. “ Airy’s Compensation.” [ + |— + 4.2 + 56 |+ 5‘0 + 86 |+ 124 |+ 131 |+ 129 [+ 130 |~ 10 (= 35 [~ 35 |~ 49 [+169(+17:0(+185+190 | +187 |+ 210 1179
uxiiary to balance. * Airy's Compensation” | = M N +105 |4 225 |+ 980 |+ 934 |+ 268 |+ 269 |+ 259 |+ 265 |+ 220 |+ 26 |+ 285 |+ 293 | +403|+38:0( 1400 1405 | +807 + 475 1507
‘Auxiliary with % Airy's Compensation.” - - - — 134 |- 120 |— 111 |~ 140 [~ 92 [~ 93 |— 80 [~ 69 |- 188 |—21'8 |~ 181 |— 226 [~ 30|— 40|— 30 — 18| 37|- 23 e
» ' ’ ' ’ . y 0l— 68|— 37 |- 05| 6 — 80 |- 30| 65|~ 55| 30 |- 05 + 50+ 61|+ 10|+ 37 |+ 52 [+ 71 |+17+ 5| +27:0] + 33-
¢ Auxiliary, to bal « Airy’s Compensation” |— 81 |— 125 |- 16 | 178 | 167 |~ 175 |- 110 |~ ¢8|~ 37 |~ 05 |- 60 A ¥ + 71 |+174 | +175 | +27:0| 4885 | + 285
Ush;nrnaudColu § o.“ﬁ.‘;.“}{m.m\J'.{'ﬁ..x.mvyg.wm ‘.’.‘A,,”Cm T 36 7168 |+ 192 |+ 9244 |+ 420 |+ 467 |+ 477 |+ 480 |+ 390 +:1'1 + 429 |+ 435 |+ 470 |4 425 |+ 440 |+ 465 |+ 475 |+ OAL |+ 705 |+ 725 |+ 784 |+ 647 |+701 |+ 709 +743 +780
2 | Auxiliary in cold. “ Airy’s Compensation.” [pensation.” ||+ 87 + 11— 40 |- 55 |— 01 |— 50 |+ 49 |+ 155 + 5.7 +18.3 + 5:4 + 112 |+ T4 |- 08 |+ 28 [+ 63 |+ 364 |+ 453 |+ 448 |+ 532 |+16'1|+209 [+225 | +23:3| +22:0
3 | Ordinary balance with auxiliary. Airy’s Com- ||+ 31 167 ‘_ 56 | 230 |+ 334 |+ 356 |+ 385 |+ 800 |+ 190 + 155 [+ 215 |+ 24'6 |+ 209 |+ 25'6 |+ 300 |+ 326 |+ 349 |+ 396 |+ 391 |+ 418 |+ 401 |+384|+400|+41'5 | +43:0|+435
[pensation.” | !
A. W. Webb 501 | 2 | Auxiliary actingin cold.  Airy's Compensation” ||+ 24 |+ wl ‘ ‘ i | ! v by by F k A.W. Webb .. 501
|
Chronometrical Thermometer. 6016 !‘ 12587 1146 “ E ¥ ! 10— +1084:41.641°1 +8=5-5‘+555-5l+159-o — 2555 _sxaﬂ‘—aoo-a _zzsw‘ 2592 s‘—z«m 01-27275_575-5 —808'31—050'7} -112131439-0 -428:0 [(Chronometrical Thermometer,
- 0 . T o) T o e o o o ole oo R R G K O G A
E:]';r:::s {,’; ;l;‘e:\l)st‘:la‘!.\ll{:mal so—s6| se—se| do—st 4250|4153 | 4050 75-\00‘ 407 | 74—00| 7688|4756 43—57| 46—60| 54—60 5150 | 64—64 | 57—71 | 65—75 | 6678 | 8797 s8—08 | 8500 ‘55—1076571157_7757—73 67—7466—76) 62—71 { Ao by o S eraturo, sa
2 Thérmon o i | | [ hermonotars.
The sign + indicates 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 o the chamber, into which The Chronometers are placed in order of merit, their respective positions being Aty of the i of rate exhibited in Toble IIL.

Tlaving ouly been
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4 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, Ar THE RovAL OBSERVATORY, GREENWICH, 1877. . 5
5 (L) WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TEMPERATURE, AS DETERMINED GENERALLY BY THE CHRONOMETRICAL THERMOMETER.
NAME 2| Construction of d Balance, NAME
or No. § from the July |June30| July | June | March | April [Mar.81| April |July28| June | Aug. Aug. | Aug. | June | July |Aug. 25 June |May26| May | May | May | Feb. | April | Feb. Apr 28| March | Feb. 24 | March | March orF No.
MAKER. 2 Deseription furnished by the Maker. v (10 | 714 |2a—80| 24—a1| 7—14 | 50 ;| 14—21 | p 00 |16—23 |18—25 1118 411 916 128/ 5 10 || 29 | 50 o l12—19f19—ze{ 5121017 | 2128 | 17—2¢| 0 1017 | 2 ) 310 | 1794 MAKER.
H AR RN KN I
|
Tsaac ... | 012 | 2 | original auxiory to ordinary balanee, uopub- |~ 48 |- 53 |- 49 |- 87|~ 63|~ 67 |- 75— 48 |- 30 (- 38 |- 20 ~ — 25/ 30(- 03 + 0 — 37 |- 30| 50|~ 45 |- 47 |- 58 |- 53 |- 51 Isaac...
B i Goner| 2138 | 2 | Tmpyoved ordinacy balance. shed, |+ 53|+ 60|+ 70|+ 61|+ 45|+ &4 |+ 55|+ 88 |x 70| 75(r 08 + + 72|+ 79|+ 68 + 0 — 29|+ 43— 15|+ 55— 11|+ 03 |- 08 |+ 10 | Baward and Sons...
3 | Ordinary balance with sight addition. "Airy’s F 134 |+ 149 |+ 167 [+ 136 |+ 162 |+ 184 [+ 169 [+ 180 |+ 175 |+ 145 |+ 175 + +129|+184 |+ 140 + 9% + 70 |+185 [+ 91|+ 160 [+ 127 |+ 118 |+ 129 |+ 145 | Keys ... .
2 | Ortinary wuxiiary. [Compensation” |— 16 [~ 31 | 19 |+ 01|+ 25 [+ 40|+ 45|+ 30|+ 50 |+ 41|+ 95 + + 24| 00|+ 110 — 1 — 25 |- 15|+ 10|+ 15|+ 96|+ 28 |+ 12 [+ 40 | McGregor and Co..
3 | «Airy's Compensation” + 20|+ 25|+ 30|+ 31 8|+ 78 [+ 47|+ 00|+ 40 |+ 34|+ 40 + + 57|+ 40|+ 43 - 1 — 18|+ 05|+ 03|+ 20|+ 12|+ 28|+ 25|+ 29 | Issac... .
Cﬂmvensnm"” 115 |— 134 89 |- 115 1111|114 |~ 9:9|~151|— 185 | —111|— 105 |—124|—15:6 [—15:0 |— 15° 156
kes| 8527 | 2 | Brass check-piece to ordinar, “ Airy’s | = 215 |~ 19° - — 134 |- 89 |~ 111 — 111|114 |~ 9 1]- 135 | —111 |~ 10 |~12:4| 166 [~150 | 150 |- - - — 156 |- Grahom and Parkes 3527
Giaham and Parkes) 3557 | 2| Ortose atones wi gt chdtion: +ALy's Gom |1 200 |7 14 +127 [+ 189 |+ 118 |+ 308 +212( 4205 +120|+161 |+ 175 [+ 91|+ 86 [+ 80|+ 65|+ 79|+ 60 [+ + + + T |+ | Pyott o] 458
. Poole and Co. ...| 5680 | 2 | Poole's uxiliary. “Airy’s Compensation.” [ponsation.” [+ 31 0 + 14 |+ 61|+ 27 [+105 +90(+ 79|+ 29|+ 93|+ 111 |+ 36|+ 35 |+ 21|+ 34|+ 14| 59 - - - 93 |- | P Pesivimicor ] soe0
Reid and Sons ......| 2556 | 2 | < Airy’s Compensation.” + 85 |+ 4 + 05|+ 48 (- 27|+ 95 + 88|+ G4(— 11|+ 80|+ 180 [+ 11|+ 19 |+ 32|+ 34|+ 24— 100 [+ - — 85| 72 |- Reid and Sons. 2556
| 2842 | 2 | Ordinary balance with auxiliary in cold. “Airy's |+ 82 |+ 6 + 55|+ 134 [+ 09 |+ 145 4149|4143 |+ 90|+124|+ 150 |+ 85|+ 58 [+ 45|+ 28|+ 35|~ 50 |+ - - 64| 73 |- Sutt 2842
[Compensation.”
Auxiliary with  Airy's Compensation.” — 44|+ 01|+ 14[+ 30— 17|+ 15[+ 18|+ 40|+ 85 [+ 71+ 89 + 01(+ 85(+ 69|+ 59|+ 85 |+ 68|+ 47 [+ 43|+ 39|+ 15| 58 [~ 25| 82 |- 30 |- 71[- 87|
Eiffe's patent balance of independent figure. — 244 |~ 211 |~ 921 |- 214 [~ 81|~ 69 |- 50— 19 |-182 |13 [ 104 —18'6|~173 [~ 117|~163|— 172 | 98|~ &5 |- 744|~105|— 87| &5 [~ &6 |- 70 - 69 |- 93 |- 05 |~
Brass check-piece to ordinary balance. “Airy’s [+ 267 |+ 276 |+ 278 |+ 270 |+ 369 |+ 272 |+ 245 |+ 278 |+ 350 |+ 290 |+ 337 +839| 35| 1303 | +204| ¢ 328 | 4375 |+ 300 | 1301|1339 (4350 |+ 05 |+ 235 |+ 112 |+ 260 |+ 105 |+ 156 | -
nghhngel il to balance. [Cnmpenammn” — 48 |- 37 31 (= 15|+ 29|+ 45|+ 27|+ 70|~ 45 |— 89 |- 18 — 44/-100|~ 61|~ 82 |~105|~ 98 |~102|-105|— 05|~ 173 |+ 30 |— 90 |- 05 [~ 80 (-~ 61 [—
‘Auxiliary with < Alry’s Compensation. 154 [~ 135 |~ 116 |~ 115 |- 109 |~ 45 |~ 61 |- 30 |- 23 |- 10| 00 I i i 1 o - ] I - 4 i el
MeGregor and C 2 | Kullberg’s high range auxiliary to balance. — 89|~ 65| 58 — o4 |- 13|- 19|+ 08 (- 71 |- 60|- 80 — 75|~ 80| 67|~ 55— 90 |- 77|~ 78 |~ 75|-105(= 70/ 137 |~ 72 |- 171 [~ 05 |- 165 |- 164 [~ 178 |- 165 MeGregor and Co.| 3002
Mann. 2 | Brass check-piece to balance. < Airy’s Com- |+ 272 |+ 260 |+ 288 |+ 208 |7 240 |7 011 |7 204 |+ 307 |4 945 |7 919 |7 670 4370 +370 | +30°5 | +850 | + 377 | +30°8|+ 203 | +278|+868 | +246 |+ 17:3 |+ 240 |+ 145 |+ 218 |+ 140 |+ 141 |+ 187 |+ 125 3
2 Auxlhurylohnllmct [pens:\hon" + 24 |— 19 [~ 01|— 46|— 66 |— 55|— 45|~ 05|+ 29 — 39 |+ 35 + 50|+ 74|+ 01|+ 82|+ 80 |+ 55|+ 104 |+106(+125[+120 |+ 75 |+ 125 [+ 95 [+ 125 [+ 77 [+ 04 [+ 89 |+ 81 \anker
2 Airy’s C — 160 |— 143 |- 147 |— 150 (- 167 |~ 167 |~ 156 |- 163 |~ 92 — 66 |~ 110 — 90(— 90|~ 30|~ 63|— 89 |- 22 00 |- 16|+ 02— 094 10 |- 60|+ 24 |— 45|— 02|+ 08|+ 04 |— 18| Sewill ..
2 | Eiffe's patent balance ohnﬂepemlentﬁgnre — 105 |~ 84 |- 56|— 92 |- 56|+ 10| 00|+ 86— 03— 54 |- 20 — 15|— 15|~ 44|+ 48|+ 05| 05|— 02 |+ 11|+ 21|+ 31|— 58|+ 96 |— 71|+ 62 |- 50 |~ 68 |- 68 |- 40 || Eiffe.
 Airy's Compensaion” +anle 2 - +163[+167 |+ 81|+176 |+ 190 00|+ 80/ 31 [+ 50— 47 [+ 50|~ 30|~ 42| 39|~ 27 332
Au ’s Compensation.” + 80 + 251 |+924 | +17°0| + 214 |+ 270 +112(+157 |+ 02 [+ 120 [+ 44 |+ 150 [+ 08 [+ 75 |+ 85 [+ 110 ry
Aunhnryvmh“Au'y’s Compensation.”” 136 +145 + 4277 | +265 | +191 | +205 |+ 275 +115(+114 | L 06 |+ 65 (- 11+ 71| 35 |- 32 |- 38 |- 24 5645
‘Ordinary balance with Poole's check action. “Alry’s Com- | + 95 |+ 848 + +280+380|+185| +245 | + 265 +190(+144 |+ 05 |+ 190 [+ 15 |+ 170 |+ 28 [+ 38 |+ 51 [+ 58 | Nelson 2829
7. Poole and Co. Poole's iy, *Air’s Compensation,” [pensation.” | + 28.5 a5 + +34'8|+332 | +28:2|+31°0 |+ 365 +212(+198 |4 53 |+ 178 |+ 40 [+ 162 |+ 113 |+ 68 [+ 83 |+ 116 | J, Poole and Co....| 5677
Russell and Son ....| 2853 | 3 | Auxiliary in cold. « Airy’s Compensation” |+ 219 [+ 200 |+ 206 [+ 220 |+ 112 |+ 115 |+ 96 |+ 135 |+ 185 |+ 140 [+ 230 +225(+200| +12:2|+14%5 |+ 225 |+ 78[+ 39 |+ 35(+ 19|+ 37|~ 43| 00— 47|+ 05| 55| Russell and Son
i 2 | Auxiliary compensation. “ Airy's Compensation.” |+ 25 5|+ 45 [ 25|+ 77 |+ 105 [+ 94 |+ 106 |+ 200 |+ 183 |+ 198 +205|+200|+10°5|+200 |+ 317 |+22:2|+ 225 |+142(+213|+150 |+ 20 |+ 118 [~ 14 |+ 120 [+ 23 [+ Sewill .
2 | Auxiliary. «Airy’s Compensation.” = 49 |- 35 (- 85 |- 10— 35|+ 01|+ 10 [+ 34 |+ 170 [+ 180 [+ 187 +190(+185 (+129(+169 [+ 310 |+131|+ 134 |+ 80(+ 86(+ 56|+ 40 |+ 57 [+ 20|+ 42 [+ 15 [+ illiams
2 | Auxiliary o balasico. -« Airy's Compensation.” |+ 203 |+ 25 |+ 285 |+ 220 |+ 10°1 |+ 205 |+ 155 |+ 260 | + 389 |+ 265 [+ 397 +405 | 4400 | +259 |+ 408 |+ 425 |+269 |+ 26'8 |+230|+234 [+225|_ 62 |4 215 [~ 50 |+ 105 [~ 23 | Usher and Cole
2 | Auxiliary with “ Airy’s Compensation.” Z 926 |- 213 |- 181 |~ 188 [~ 116 |~ 79 = 79 |- 75 |~ 40 |- 69 [~ 37 - 18| 30| 80|- 80|~ 23 [~ 93|— 93 (111|140 ~120 — 223 |~ 110 |- 245 |~ 134 |- 325 |~ Davison.
Auxiiay to balance. < Airy's Compensation? |+ 71|+ 37|+ 8|+ 10|-110 | 37| 68| 05 |4 175 |+ 01|+ 288 4385+ 270 [+ 50[+174|+ 292 |~ 05|~ 30 |~ 65~ 55|~ 30|~ §1 |~ 60 |- 125 |~ 80 [~ 167 |~ 166 |- 178 |~ 175 || Usher aud Cole 1517
Ondiary blancovith sy nead. *Airys Com | 784 |+ 70% |+ 785 |+ 641 |+ 43D |+ 477 |+ 467 |+ 480 |+ 101 |+ 475 |+ 760 5743|4709 4465 | +647 |+ 740 1440 (1 425 |+ 435 +470| 429 % 3G |+ 300 |+ 70 |+ 411 |+ 197 |+ 183 |+ 168 |+ 524 | Nelson .
Auxiliary in cold. “ Airy’s Compensation.” [nan tion.” | 4 539 |+ 46'3 |+ 448 |+ 364 |— 01 50 |- 08|+ 49 |+ 200 63 |+ 229 +23:3(+225 |+ 28|+161|+ 178 |- 08|+ 74 |+ 54[+112|+163|+ 37 |+ 155 |+ 41 [+ 167 [— 4 19 |+ 11 = |
Ordinary balance with auxiliary. ",[ury'n Com. |5 801 |5 303 |+ 413 |+ 506 | a4 |+ 385 |+ 360 |1 300 |+ 200 | & 34p |+ 535 430+ 415 | +32:6 |+ 384 |+ 420 |+30°0| + 256 |+ 2464209 |+ 215+ 31 [+ 190 |- 31 [+ 155 |- 56 |- 02 |- 167 | 280
pensation.” i
AL W. Webb, 501 | 2 | Auxiliary acting in cold. « Airy’s Compensation.” i | | e | e | e ] e e ] | e [ 2| [ om0 | | | | | AW Webb. 501
t t t t t t t |l
Chronometrical Thermometer. l~ 7 ‘ 0/~2002:0/ 19010 ~1887-6{ 1735°0| — 8063 | ~ 8000 7890 7125 _m»v‘-uoorsvs-s‘-us-u 2565 +1sso‘+aas sLsasha«ulwsu“wzvo +10599,+1084:4 +1146:5| + 131 7/412771) CI eal T
Txtremes of Temporature a5 T ole e e|e els e|e s|e e | s|e | o o[s ele le s|e e|e s|s e|e = BE I O O D I
shown by the Self-Regi seeere 68—107| 88—98 | 85—99 | 87—07 |756—100| 74—00 | 74—97 | 73 —88 | 67—77 | 66—178 | 66~—176 |67—174 67—173 65—75 65—71 62—71 57—71 54—64 54-—-6051—5940—“0 50— 56 47 M 4453 | 43—57 | 41—52 | 40—51 | 42—50 40—50
tering Thermometers [ | | [ | |
‘The sign + indicates that the rate is gaining,
+ During these weeks the Chronometers were placed in the chamber of a stove heated by jets of gus. The gas flames are exterior to the chaber, into which The Chronometers are placed in order of mert, their mpemve pmuombemg determined by consideration of the irregularities of rate exhibited in Table IIL.
none of the injurious products of combustion can enter. | The Chronometer A. W, Webb 501 was removed by the maker in the third weck of the trial, the main spring having been found broken. Ilaving ouly been
"The Chronometrical Thermometer differs from an_ordinary Chronometer only in the construction of the balance, the positions of the metals forming the compen- compared for two weeks, it has been placed by itself, s e oor Chronometers, in the Table above,
sating rims being reversed. By this arrangement the effect of temperature is much maguified.
John G. Wolbach Library, Harvard-Smithsonian Center for | s + Provided by the NASA Astrophysics Dat:
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RATES. oF CHRONOMETERS ON TRIAL, FOR PURCHASE BY THE ADMIRALTY,

.

(IIL.)—ABSTRACT OF THE

&
b
1)
NAME 8 ADDRESS Constraction of Escapement and
5 oF Balance, "
or No. | from the Description furnished First D Last Day |& & || Least
MAKER. 5 MAKER. by the Maker. st Day | Last Day | 8 || Weekly
3 of Rating. | of Rating. [Ei=|l Sum.
E 4
8
1612 2 | 10, Spencer Street, Clerkenwell, E.C. Original auxiliary to ordinary balance, unpublished. || February 10| Sept.1 |29 || — 7'5
2138 2 | 92, Buchanan Street, Glasgow. Improved ordinary balance. February 10| Sept.1 |29 || — 29
399 2 | 15, Craven Street, Strand, W.C. Ordinary balance, with slight addition. ¢ Airy’s || February 10| Sept.1 | 29 j| + 66
3 »
McGregor and Co. | =2+ | 2 | 45, Clyde Place, Glasgow. Ordinary auxiliary. [Compensation.” || wehruary 10| Sept. 1 | 20 || — 8-1
Isaac ...oeeerereninnens 2 | 10, Spencer Street, Clerkenwell, E.C. “ Airy’s. Compensation.” February 10| Sept.1 | 29 || — 1°3
,
. [Compensation.”
Graham and Parkes| 3527 2 | 48, Canning Place, Liverpool. Brass check-piece to ordinary balance. ¢ Airy’s || February 10| Sept.1 | 29 || —21-5
Pyott..cceuiereninanes 458 2 | 7, JamaicaTerrace,WestIndiaDock Road. | Ordinary balance with slight addition. “Airy’s Compen- || February 10| Sept.1 | 29 || + 53
J. Poole and Co. ...| 5680 2 | 83, Spencer Street, Clerkenwell, E.C. Poole’s auxiliary. “Airy’s Compensation.” Lsation. February 10 | Sept.1 [ 29 || — 9:2
Reid and Sons ...... 2556 2 | 41, Grey Street, Newcastle-on-Tyne. « Airy’s Compensation.” February 10| Sept. 1 | 29 || —10-0
Sutton ............ .| 2842 2 | 82, Lowther Street, Whitehaven. Ordinary balance, with auxiliary in cold. ¢ Airy’s (| February 10| Sept.1 | 29 || — 7:2
[Compensation.”
Hennessy .vo.vveeenn..| 1822 2 | 5, Wind Street, Swansea. Auxiliary, with ¢ Airy’s Compensation.” February 10| Sept.1 |29 || — 8-%
Eiffe .. 542 | 2 | The Laurels, Yiewsley, Uxbridge. Eiffe’s patent balance of independent figure. February 10| Sept.1 |29 || —24-4
Crisp. 3381 2 | 174, St. John’s Street Road, E.C. Brass check.piece to ordinary balance. ¢ Airy’s || February 10| Sept.1 |29 || + 95
Walker. .| 7632 | 2| 8, Cecil Place, Paisley Road, Glasgow. | High range auxiliary to balance. [Compensation.” || February 10| Sept.1 | 29 || —17'3
Aitchison............. a3 2 | 15, Bank Street, Edinburgh. Auxiliary, with ¢ Airy’s Compensation.” February 10 | Sept.1 | 29 || —15-4
MeGregor and Co. .| 5002 45, Clyde Place, Glasgow. Kullberg’s high range, auxiliary to balance. February 10| Sept.1 | 29 || —17-8
Mann ..uceinninnennens 3472 The Cross, Gloucester. Brass check-piece to balance. ‘¢ Airy’s Compensa- || February 10| Sept.1 | 29 || +12°5
[tion.”
Walker...........eu s 4645 8, Cecil Place, Paisley Road, Glasgow. Auxiliary to balance. February 10 | Sept. 1 29 || — 66
Sewill........ Ceeani 4220 61, South Castle Street, Liverpool. Auxiliary compensation. ¢ Airy’s Compensation.” || February 10| Sept.1 | 29 || —167
Eiffe c.oooeviinininnnnn 541 The Laurels, Yiewsley, Uxbridge. Eiffe’s patent balance of independent figure. February 10| Sept.1 | 29 || —10°5
Glover....coovivuuneens 332 2 | 8, Wrotham Road, Camden New Town, | “Airy’s Compensation.” February 10| Sept.1 | 29 || — 5°0
Aitchison Tty 2 | 15, Bank Street, Edinburgh. [N.W. | Auxiliary, with ¢ Airy’s Compensation.” February 10| Sept.1 | 29 || + 0°2
Davison... ..| 5645 2 | 6, Side, Newcastle-on-Tyne. Auxiliary, with ¢ Airy’s Compensation.” February 10| Sept.1 |29 | — 3-8
Nelson .....cucvvnenns . 2829 2 | 31, Halton Road, Canonbury, N, Ordinary balance, with Poole’s check action. « Airy’s Com- || February 10| Sept. 1 29 || + 05
J. Poole and Co. ...| 5677 2 | 33, Spencer Street, Clerkenwell. Poole’s auxiliary. ©Airy’s Compensation.”” [pensation.” || February 10| Sept.1 | 29 || + 4-0
Russell and Son ..,.| 2853 2 | Church Street, Liverpool. Auxiliary in cold. ¢ Airy’s Compensation.” February 10 | Sept.1 | 29 || — 65
4221 2 | 61, South Castle Street, Liverpool. Aucxiliary compensation. ¢ Airy’s Compensation.” || February 10| Sept. 1 | 29 || — 2°5
Jo 1179 2 | 2, Bute Dock, Cardiff. Auxiliary. ¢ Airy’s Compensation.” February 10| Sept.1 | 29 || — 4°9
Usher and Cole .....| 1507 2 | 105, St. John’s Street Road, Clerkenwell, | Auxiliary to balance. ¢ Airy’s Compensation.” February 10| Sept.1 | 29 || — 6°2
Davison....eoivreenns 5974 2 | 6, Side, Newcastle-on-Tyne. [E.C. | Auxiliary with ¢ Airy’s Compensation.” February 10 | Sept.1 | 29 || —33:0
Usher and Cole 1517 2 | 105, St. John’s Street Road, Clerkenwell, | Auxiliary to balance. ¢ Airy’s Compensation.” February 10| Sept.1 | 29 || —17°8
Nelson 2836 2 | 31, Halton Road, Canonbury, N. [E.C. | Ordinary balance, with auxiliary in cold. “Airy’s Com- || February 10 | Sept. 1 29 || + 3°6
VY. Webb 5550 2 | 4, Pullen’s Row, Islington. Auxiliary in cold. “ Airy’s Compensation.” [pensation.” || February 10 | Sept.1 | 29 | — 5°b6
Keys.voieirennnnnn vend| 2062 2 | 15, Craven Street, Strand, W.C. Ordinary balance, with auxiliary, < ?iry’s Com- || February 10| Sept.1 | 29 || —23:0
pensation.”

The sign + indicates that the rate is gaining.

t During these weeks the Chronometers were placed in the chamber of a stove heated by jets of gas.
the injurious products of combustion can enter.

The gas flames are exterior to the chamber, into which none of
1 In the column “Before and after what Day ” the positions of the symbol (1), before or after the date, indicate
respectively exposure to heat in the week immediately preceding, or in the week immediately following.

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System



http://adsabs.harvard.edu/abs/1878GOAMM..38I...1A

AT THE RoYAL OBSERVATORY, GREENWICH, 1877.

foel

™

'g: PRINCIPAL CHANGES OF RATE.

§ NAME
1

o Greatest Difference lg?:;‘l?atest OF No.

£ reates between eronee Before and after MAKER.

p‘_o': In what Week. Weekly Sum, In what Wee. the Greatest b%ffe"éﬁ‘;,‘i}i" what Day.

L and Least. the next.

. 8 8 8
March 31 to April 7 + 15 May 26 to June 2 9:0 3-5 May 5 IS22C .oveerreeririennes ceeeeeenees| 1612
February 10 to 17 + 95 Augtllst 18 to 25 12-4 4-5 T April 21 Edward and Sons ...............| 2138
May 26 to June 2 + 184 3“5;: o oot } 11-8 50 ¥ July 21 399
June 30 to July 7t + 11'0 August 25 to Sept. 1 141 50 July 28 -
February 10 to 17 + 9°0 April 14 to 211 10°3 85 + April 21 3130
July 14 to 2171 - 89 June 16 to 23 126 81 June 28} Graham and Parkes........v... 3527
February 1710 24 + 212 August  11to0 18 159 72 t April 21 Pyottauecueesenienseesnereecreees 458
Mar. i
Mareh il b + 11-1 August 25 to Sept. 1 20-3 62 1 July 21 J. Poole and Co. wuerseereeneer| 5680
February 10 to 17 + 130 August 25 to Sept. 1 230 57 April 28 Reid and Sons . .| 2556
February 24 to Mar. 3 + 150 August 25 to Sept. 1 22°2 77 March 241 SULLOM +evevrvenrareeeeesennssssnns 2842
February 24 to Mar. 3 + 91 August  11to 18 17-8 10-3 t July 21 FLENDESSY eerrveerrerrirersrenrens 1822
July 14 to 21} - 19 April 14 to 21 225 81 t July 21 Eiffe 542
February 10 to 17 + 359 Julyf 28 to Aug. 4 26-4 65 July 28 Crisp .| 3381
February 10 to 17 + 170 April 14 to 21} 243 9-7 May 12 | Walker .. | 17632
July 14 to 21% + 15 August 25 to Sept. 1 169 14-4 t July 21 Aitchison .... 27
March 3 t0 10 + 03 April 14 to 21t 181 14-1 March 24} McGregor and Co................ 5002
March 17 to 24 + 377 ﬁug?st 25 to Sept. 1 25°2 11+5 March 24t MADD +rrerereeeeereserennssvonesens 3472
pri 21 to 28
March 24 to 31 + 12°5 April 28 to May 5 19°1 14-%7 March 24 KEr ovvevnns 4645
M lo't Y2 Walker .ooovveeniiiinnieiiiinien

March 24 to 31} ) 2y 0 26 ) . _
April 7 to 14+ + 24 February 17 to 24 19-1 14-9 March 24t} 4220
July 14 to 21} + 96 Abpril 21 to 28 20°1 15°3 T July 21 541
March 24 to 311 + 20°5 August 18 to 25 25°5 To13w 1 July 21 GIOVEr... cververerrrerercreerenes 332
February 10 to 17 + 27°0 August 25 to Sept. 1 268 13-4 T July 21 Aitchison .. 27
March 3 to 10 + 277 August 11t0 18 315 11-3 March 241 Davison.... .| 5645
February 10 to 17 + 265 August 25 to Sept. 1 26:0 150 1 July 21 NelSon ..ueerrevnenss ...l 282
February 17 to 24 + 365 August 25 to Sept. 1 325 124 March 241 J. Poole and Co..... 5677
March 10 to 17 + 230 August 18 to 25 285 15-2 March 247 Russell and Son ... 2853
June 23 to 30t + 22:5 May 26 to June 2 250 20°8 June 23t SeWill e vererenna 4221
July 14 to 211 + 21-0 Angust 25 to Sept. 1 259 21-8 f July 21 Williams .oveevnnene 1179
February 10 to 17 + 425 August 25 to Sept. 1 487 11-0 f July 21 Usher and Cole .. | 1507
March 3to 10 - 18 August 11 to 18 31-2 20°0 March 247 Davison.......eueen. cerreerenene, 5974
March 3to 10 + 33°5 August 11t0 18 51°3 10°3 T July 21 1517
February 10 to 17 + 78°4 July 14 to 21} 74°8 205 March 241 2836
March 17 to 24 + 53-2 July 14 to 21f 58-7 371 f July 21 5550
March 17 to 24 + 43°5 August 18 to 25 665 564 March 24} 252

The Chronometers are placed in order of merit, their respective positions being determined by consideration of irregularities of rate exhibited in the Table above.

The Chronometer, A, W. Webb 501, was removed by the maker in the the third week of the trial, the main spring having been found broken.

comparable with the others, it is omitted in the Table above.

Its rates not being
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