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RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

John G. Wolbach Library, Harvard-Smithsonian Center for A

AT THE RoYAL OBSERVATORY, GREENWICH, 1870. 3
(I) WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TIME.
NAME Constraction of Escapement and Balance, NAME
Ao;mz No. s Descript m"‘{“h':eb he Maker, Ju:,xs Feb. | Feb. | Feb. Fe&?s March | March MnrehMI':;.ﬂ April | April | April | April Aprgsn May | May | May |May28| June | June | June June25| July | July | July | July |July30| or No.
M , 52 escription furnished by the X 0 " - o —9 | 9—16 | 16—23 | 23— _ _o1lo1—gg| . 10 to
2 b 5 1219 [19—26| 30 | 5—12 |12—19 [19—26 Ap?m 2*9 s*u 15*23 2380 | yrug 7 | 7—14 | 14—21| 2128 J“‘;M 4"11 uTls IB?ES July | 29 916 16—232-30) 00 o MAKER.
3 3 | [No information received.] — 37|- 30/~ 12|- 03 |- 40|~ 38| 00|- 17|+ 02| 22 |- 17 - 41| 39 |- - - 21 |- 18 |- 20 (- 85 |- 17| 23 |~ 10 |- 20 |- 24 |- 12| 14—
Chittenden 2| A\lxl jary as in former years. + 10 [+ 50+ 38|+ 37 |+ 70|+ 65|+ 12|+ 256 + 33|+ 20|+ 15 - 11/~ 14 |- + + 28 |+ 55|+ 50|+ 81+ 06|+ 18|+ 25|+ 19|+ 48|+ 41|+ 27 + 2
Reid and Sons ......| 1491 | 8 | Auxiliary acting in cold. — 80| 86— 74 |— 50 |- 51| 88|~ 68| 50— 30| 55 |- 43 «|- 28|- 05 |- - — 62 |- 74 |- 78| 83 |— 32| 13 |~ 20 |- 30| 73 |_ 88| 104|111
Lowry 1656 | 2 compensation. — 57 |- 43 — 47 |- 58 - 50 |- 45 |- 56 |— 64 |- 65— 70| 84 - 81(- 73 |- + + 25 |+ 35|+ 06— 02 |- 19| 25 |- 35 |- 45| 905 | 35|_ 86 wry
Kingsto 5321 | 2 | Auxiliary acting in cold. - 61| 41 |- 57| 36 |- 33 |- 35 |- 23 |+ 13|+ 35|+ 40 |- 25 - 86(- 44 |- - + 19 [+ 29| 00|— 15| 00|- 25— 38(_ 28|_ 06| 32|s 50|+ Kingeton -
. Frodsham.. 2 | [No information received.] + 45 |+ 93 (+107 |+ 05 |+ 105 [+ 95 |+ 77 [+ 73|+ 80|+ 70|+ 96 118 (4 116 |+ 139 |+ 92 [+ 183 [+ 187 |+ 115 |+ 118 |+ 173 |+ +178 |+ 188 |+ 15" 1|+19%6 | 203 | - 184 | C. Frodsham..
. Dent and Co. 2 | 2 | Dent’s patent balance. 4107 |+ 107 |+ 194 |+ 212 |+ 184 |+ 1777 |+ 177 |+ 166 |+ 170 | + 160 |+124 + 611 65 [+ 75 |+ 117 [+ 150 |+ 153 |+ 140 |+ 160 |+ 150 |+ 307 |5 177 [T 17 | T100| 1160|5172+ 163 |7 185 | . Dent and Co.
364 | 2 | Auxilary compensation. — 162 |- 176 |- 145 |~ 87 |- 105 [~ 90 |- 58 (= 78|~ 75 |- 9 |- 66 - 44— 27 |~ 35 |- 91|~ 49 |- 27 |- 11 |- 25 |- 48| Zea D 7| D129 |~ 70l s 56|~ 86|- 45 |- 34 | Glover. 354
3 | Pooles cuxilry. — 55 |- 27 - 18 |- 20 - 70 (- 50 |— 28 |- 22| 00— £0|-115 - 90|~ 50 |- 40 |- 88 |- 57— 50 |- 70 |- 75 (- 85 (- 108|135 |- 110 |- 80 — 51| 53|~ 47— 40| McGregorand Co. | 4178
F. Fletcher ‘Auxllmrycomyenslnnn + 36 |+ 85 [+ 71|+ 65|+ 85|+ 90|+ 47 |+ 80+ 93 |+ 85 |+ 33 = 13|+ 28 |+ 20|+ 43 |+101 |+ 113 |+ 70 |+ 65 |+ 87 [+ +120 |+ 116 |+ 44 |+ 80 +100|+117|+129 |+ 98 || F. Fletcher 2021
|
J. B. Fletcher .. 2 | Auxiiary compenmaion. + 29 (F 21|+ 36 [+ 38— 20|+ 15[+ 63 (+ 42|+ 57|+ 48|+ 39 + 88|+ 48 |+ 45 [+ 100 |+ 126 |+ 158 [+ 145 |+ 115 |+ 113 |+ 136 |+ 130 |+ 124 |+ 125 +137|+180 |+127|+118 |+ 113 | J. B. Fletcher ...... 2969
Shepherd and Sor 2 ry compensation. — 85| 44 - 57 |- 88 |- 40 |- 41 |-107 =119 =100 |-120 |-135 = 97| 43 |- 40 |- 93 |- 24— 23| 40 |- 44 |+ 24|+ 09 (- 02| 00| 32| 36— 19| 15— 17| 148 || Shepherd and Son .| 1737
Parkinson & Bouts .| 1147 to balance acting in extremes. 4 01 [+ 20 |+ 34 [+ 30 |4 25|+ 35 [+ 27 |+ 28|+ 40|+ 17|+ 27 = 65| 64 |- 90 |- 44|~ 71|~ 25|+ 01|+ 04|+ 18 |- 22|~ 21 |- &4 |- 54| 22|+ 01|+ 20|+ 18|+ 37 | Parkinsonand Bouts| 1147
Gowland . pensation. — 85 |+ 18|+ 17 [+ 10|+ 55 |+ 65 |— 29 [+ 13|+ 30|+ 30 |- 55 — 58— 50 |— 28 [+ 08 + 56|+ 70|+ 40|+ 34 |+ 40|+ 45 |+ 20 [+ 26 |+ 19|+ 30|+ 51|+ 65 + 68|+ 64 owlan 711
C. Frodsha 2| [No informaton received.] — 18 |- 34 |- 05| 25 |- 65| 40|+ 12 |- 22 |- 15 |- 10 |+ 40 + 914107 [+ 76 |+ 101 [+ 73 |+ 07 |+ 82 |+ 83 |+ 98 |+ 71|~ 04 |~ 16|+ 56 |+ 55 + 81|+ 74|+ 93|+ 93 | C.Fro 364
Lister and Sons 2 | Poole’s auxiliary. —167 |- 178 |~ 165 |~ 160 |~ 165 [~ 165 |~ 181 |- 189 - 100 |- 195 |—200 —-201 |- 149 |- 120 [~ 213 |~ 162 |~ 150 |~ — 195 |~ 159 |-131 ~ 95|~104(~108 [~ 77 | Lister and Sons., 635
MeGregor and Co 2 | Auxiliary compensation. — 92 |- 91 |- 92 |- 108 [~ 127 [- 128 |~ 118 |- 140 |- 116 |- 139 |-132 — 93| 05 [~ 80 |- 108 |~ 51| 116 |- 6|~ 93 | 81 —100|—100|— 77 |~ 32 | MeGrogor and Go..| 4173
avison .. |+ 18|+ 12 [+ 14|+ 16 |— 10 [+ 20 [+ 82 |+ 18 |+ 30|+ 25+ 75 + 804 86 |+ 85|+ 77+ 94 |+ 109 |+ 1 + 181 |+198 +206 | +206 +213 |+ 171 i
Penlington — 176 |- 153 |- 54 (- 68 |- 43 |— 39 |— 84 [~ 92— 65 |- 60| 76 = 99|~ 85 |- 85 |— 33 |- 06 |- 21 |- — 143 |~ 9/ —109|—123|—123 |- 10 | Penlingto
J. Fletcher — 67 |+ 44 |+ 09 = OB [+ 57|+ 80|+ 67 |+ 90|+ 73 |+ BB |+ 84 + 26(— 25 |- 25|+ 35|+ 24 [+ 02|+ + 51|+ 02+ 1814 33+ 20|+ 37 J. Hletcher
1 !
|
Roskell and €. ....| gy | 2 | Kullberg’s double rim balance, without auxiliary. |~ 33 [+ 06 |— 31 - 86 |+ 18 |+ 05 |- 30 |+ 02|+ 18 = 10|+ 22 + 480+ 67 [+ 93 |+ 51 |- 19— 26| 46|~ 55|+ 37 (1 42|+ 68 [+ 61 |- 43 |- 85 — 85| 8 Roskell and Co. e
Dobbi 2 | Ordinary. ‘balance, with — 01 [+ 60 |+ L4+ 17 [+ 00 [+ 60— 51|+ 21|+ 20| 15 |- 47 — 58|— 76| 94 |~ 83| 57— 55 |- 51 |- 51 |- 48 |- 60 —108 |- 03 |- 28 |_ 37 — 29|- 34 Dobbie
Hennessy 3 | Auxiliary com X — 12 (2 82 [+ 01— 04— 60| 40 |+ 14 — 19|+ 15| 05 |+ 43 + 25| 14|+ 04|+ 54|+ 57|+ 71|+ 86|+ 118 |- 03|~ 18|~ 03 |- 03|+ 787 68 + 01
Reid and Sons . 2 | Auxiinry acting in all temperatares, — 27— 07 |+ 25|+ 52 |+ 55|+ 55|+ 87 +108 |+ 137 |+128 |+ 50 + 404 73|+ 82|+ 86 [+ 120 |+ 114 [+ 65 |+ 50 [+ 92 4 &4 |+ 172 |+ 187 |+ 70 |1 44 + 61
i 2 | Ordinary balance, with original auxiliary. — 80 = 42 |- 11— 02 - 45 |- 15|+ 52 [+ 33|+ 40+ 40 |+110 4126 4 165 |+ 169 |+ 139 |+ 116 [+ 185 [+ 170 |+ 20'6 |+ 258 |+ 26'6 |+ 230 |+ 214 | + 217 | 4210 +245 Weichert ...
|
Shepherd and Son .. 1728 | 2 An rymmx-enmmn 4+ 71|+ 87 |+ 56|+ 44 |— 04 [+ 10 [+ 69 [+ b1 + 28 |+160 + 141 |+ 138 |+ 210 |+19°6 +17-3)+183 | +206 |+ 18'6 | Shepherd and Son...| 1728
Webb... 2 acting in all temperatures. — 77 |- &1 |- 59 |- 58 |- 73|- 72 |- 88 - 67 ~ 90 |-197 4|2 38|2 58 |- 300 -aka —asol-avs ~ave |- 280 5550
2 T'OD‘"B““""J' — 193 |~ 145 |— 142 [— 158 [~ 140 |~ 120 |- 123 |- 207 — 230 |- 65 — 60 |— 65 |—100 |— 76/ — 02— 08— 12 |- 21 Lxsm and Sons 636
§ | Improved application to the pendulum spring. | 167 |~ 170 |— 137 |~ 173 |~ 185 |~ 00 |- 138 |- 162 - 173 |- 61 ~ 115 |~ 180 |~ 218 | 154|128/~ 127|-125 |- 123 | Biffe 562
2 | Vatent balance : uyassisted figure, 330 (— 368 |- 359 |- 301 |— 425 |- 387 - 363 |~ 422 — 386 (267 ~ 205 |- 200 | 148 |_1g0 — 102 202|205 |~ 101 | Eiffe, jun’,. 100
— 12 |- 53 |- - — 125 |- 115 |- 63 |- 93 |- 93 |- 127 |- 50 — 55— 44|+ 00|+ TB[+ 57|+ 70|+ 70+ 90 [+ 59|+ 66|+ 5O |+ 61|+ 165 |+170+190 +312
- 01 |+ 1-: + :2 + ?Z + 1-(5) + — 06 |- 02|+ 08— 15 /-139 —10'6 |— 176 |— 205 |~ 84 |— 66 |— 240 |— 264 |- 248 |— 154 |— 112 |~ 32 |— 46 - 154 :17-7 —204 | —19°5
i 109 [~ 110 |- 112 |- 183 |~ 123 |~ 117 |- 18 [~ 147 |~ 14'5 |~ 159 | 33 # 17|+ 68 [+ 95 [+ 137 |+ 148 |+ 165 |+ 150 [+ 150 |+ 173 |+ 101 |+ 193 |+ 235 |+ 203 | +81:0/ + 320 |+ 325
i Tmproved application to the pendulum spring. |- 1644 |— 216 [— 161 | .. |- 240 | 103 |~ 190 [— 195 |~ 177 [~ 145 |- 63 —115 [~ 109 |+ 05 [+ 62 |— 25 [+ 50 |+ 138 |+ 357 |+ 825 |+ 106 |+ 79 |+ 118 |+ 11'6 | 1118 +32:4|— 06
Gowland | Ordinary balance with auxiliary. 60 [+ 214 = 18 |+ 40 [+ 423 [+ 240 |- 148 [ 12 |~ 15 |- 58 (+150 #8343 [+ 345 |+ 361 |+ 24'1 |+ 188 [+ 160 |+ 260 |+ 312 |+ 303 |4 32:0 |+ 370 |+ 440 |+ 205 | +20-4| + 321 | + 312
‘Thicthener Doubl locking detont and bi-conical timingspring: | 1 107 |+ 349 |+ 328 |+ 217 |1 80:0 |+ 535 |+ 270 |+ 308 |+ 218 |+ 215 | 1135 469 [+ 66|+ 106 |+ 310 |+ 284 |+ 306 |+ 270 |+ 301 |+ 22°6 |+ 239 |+ 205 |+ 240 |+ 520 | 1620 + 589 | +602
plain
‘Whiffin 2 | Auxiliary compensation. + 86 |+ 45 |+ 66 [+ 75|+ 80 |— 05— 03 [-100 |~ 67 |- 70 |- :-o - 3‘0 - f% — 17 |- 33 [+ 02 . . o f' ¥ f' i «. || Whifn .. 342
Chronometrical Thermometer 16205+ 20535+ 1777:0] 17510 . 5| +1260-7) +16258|+ 1573 7 -8347|- 5637 10426/ + 8607 | +261:0|~119'5 4252-3[45:1« 5 5| 60° |-1355| 4040 v Th
Extremes of Temperature s Y T R O O O S NI CE E R T R R DR R I D I e e R br—
shown by the SeltRegis- & ... 40—51 | 38—43 | 38—48 | 35—48 | 3338 | 35—43 | 41—06 | 43-—49 | 41—51 | 43—51 5578 63—84/72—90 | 71—92 | 52—63 | 50—b7 | 51—b8 | 56—069 | 63—71 | 69—87 | 76—92 | 81—96 | 85—05 | 62—60',63—72(68—75 69—77,67—77| 68—73 | {Pxiremes of Hemperature as
g " by the Self Registering
tering Thermometers ... | | | N | U iormameters.
The Chronometers are placed in order of merit, their respective positions being determined solely by consideration of the irregularities of rote exhibited in Table IIL.

s indi S The Chronometer Eiffe 299 (pocket) accidentally ran down on February 6 the rate for the week Feb t theref ting, ond, tly,
Thosgn ¢ nflotr s horuolegulang. hened by s of gon. The gas dam o 1o the chambes, ito which posiion of the Chronometar ia the Tables i not neoessarily corrost, * week Tebruary § to 12 is thercfore wanting, and, consequently, the
b e rer e e o clamber of & stove heated by Jets of gua. Tho gus fames aro exterlor o tho chamber, ato whic “The Chronometer Whifin 342 was withdruw from el by the makr, by permision. On acoount o s shorler il i Taesaxe not comparable with thoo of

Chronometers. It is in consequence placed in a s
The i -
e C!hr?:u-:;" mb:},;lsh:m::;ter gﬁ:ﬂ!:zm“mmm sﬁh:&n:fmm;:&w;hﬁmc:::tmmf; of the balance, the positions of the metals forming the compen- ot mp::' ::1::; (.::.znom]eun, ok l;xrlllud:? In the Tables, one stopped at the commencement of the trial, and was returned to the maker, aud two were withdrawn, by
, at an early period of the tria
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4 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,
s () WEEKLY SUMS OF DAILY RATES
NAME K] Construction of Escapement and Balance,
i
oF No. E from the Feb. | Feb. f Jan. |Jan.20| Feb. | March | Jan. | March | March (Feb. 26 | Apr.30
MAKER. § Deseription furnished by the Maker. to 12 | 15— to to
Em 2—19 | 19—26 | 22—29 Feb. 5 5—12 | 5—12 |15—22|12—19 | 19—26 Mar. 5 | May7
2 | [No information received.] _ 40— 38|- 30 — 12|— 03 |- 17— 37+ 02|- 22| 00|- 21
2 | Auxiliary as in former years. '+ 70|+ 65|+ 50|+ 38|+ 87+ 25|+ 10|+ 33|+ 20!+ 12|+ 28
3| Auxiary actig in cold. 51| 38| 86 — 74 |- 50— 50— 80— 30| 55 |- 68| 62
wry 2 il peanmn — 50 |— 45 |- 48 — 47 |- 53— 64 |- 57| 65— 70|~ 56|+ 25
Kingston 2 | Auxitinry acting in cold. ~52|- 35 |- 41— 57 |- 36|+ 18|~ 61 4 35|+ 40| 33|+ 19
2 | [No nformation received.} L1015 [+ 05 + 03 |+107 |+ 95 |+ T3 |+ 45+ 80|+ 70|+ 77 |+133
3092 | 2 | Dent’s patent balance. Y184 |+ 177 |+ 197 |+ 104 [+ 213 |+ 166 |+ 197 |1 170 [+ 160 [+ 177 [+ 150
354 | 2 | Auxiliary compensation. 2105 - 90 |~ 176 |~ 145 |- 87 |- 72 |- 162 _ 75 |- 95| 58 |- 49
McGregorumlCo 4173 | 3 | Poole’s auxiliary. Z 70 |- 50 |- 27 |- 18 |- 20|- 23 |- 55| 00|~ 40|- 28| 57
F. Fletcher . 921 | 2 | Auxiliary compensation. T 85|+ 90|+ 85|+ 71|+ 65|+ 80 + 36|+ 93|+ 85 |+ 47|+ 101
7. B, Fletcher 2 | Auxiliary compensation. _ 0|+ 15|+ 21|+ 36|+ 38|+ 48[+ 29 |4 57|+ 48|+ 634126
Shepherd and 2 ion. Z 40 |- #1|= 44 |- 57 |- 88 |- 112 |- 65 |-100|-120 |-107 |~ 24
Parkinson & Bouts.| 1147 | 2 | Auxili iary to balance acting in extremes. + 25|+ 25|+ 20+ 34 |+ 80|+ 28|+ 01 4 40 |+ 17|+ 27|~ 71
Gowland 711 | 3 | Auxiliary compensation. Y %8|+ 65|+ 18|+ 17|+ 10|+ 13|~ 85 . 30 [+ 30|- 29|+ 56
€. Frodsha 2 | [No information received.] L 85 |— 40 |- 34 |- 05 |- 25| 23|~ 18|~ 15|~ 10[+ 13|+ 73
Lister and Sons ....| 635 | 2 | Foole's auxiliary. — 165 [~ 17:3 = 165 |~ 160 |~ 189 |~ 167 [~ 190 [~ 105 |~ 181 | 162
MoGregor and Co..| 4172 | 3 | Ausiliry compensation. —128 |~ 91 |— 92 |- 108 |- 149 |~ 93 |- 116 [~ 189 |- 113 |~ 51
16" 2 | Auxiliary compensation. + 20|+ 12|+ 14|+ 16|+ 18 18 [+ 30 |+ 25 |+ 32|+ 94
H Auxxlurycampznsrmonbnlmoe Z 39 |- 153 |- b4 |- 63 |- 92 |~175 | 65 |- 60| 84— 06
teher . 2 | Auxiliary compensation. + 80|+ 44|+ 09— 05 [+ 90 |- 67|+ 73|+ 55|+ 67|+ 24
Roskell and Co. ... | 2 | Kullberg’s double rim balanee, without auxiliary. I+ 18 |+ 05 [+ 06 = &1 |- 36|+ 02|~ 83|+ 18 |- 10— 30|~ 19
Dobbie 333 | 2 | Ordinary compound balance, with Poole’s auxiliary. |+ 90 |+ 60 |+ 60 [+ 14 |+ 17|+ 21|- 01|+ 20 |- 15 |- 51 |- 57
2 | Auxiliary comy 3 60— 40 |- 32|+ 01|- 04| 19|~ 12|+ 15 |- 05 [+ 14|+ 57
2 | Auxiliary acting in all temperatures, Y 55|+ B8 |— 07|+ 25|+ 52 |+108 |~ 27 |+127 |+ 128 [+ 87 |+ 120
Weichert 2 | Ordinary balance, with original auxiliary. Z 48 |- 15 |- 42 |- 11— 02 [+ 33|~ 30|+ 40|+ 40|+ 52 |+ 116
Shepherd and Son .| 1723 | 2 ‘compensat ttion. + 51|+ 71|+ 57|+ 28|+ 69|+ 128
5550 | 2 A\lx:lmry acting i al temperatures. — 67|~ 77|~ 70 |- 90 |- 88| 97
3 | Poole’s auxiliar — 207 - 193 |~ 190 |- 330 |~ 123 ~ 137
o | Tmproved applléation to the pendnlum spring. 162 |- 197 |- 145 |~ 173 |~ 138 |- 206
2 | Patent balance : unassisted — 422 |~ 330 |~ 397 |- 386 |- 36'3 | 266
D. Reid.. 2 | Auxiliary balan 125 |~ 115 |- 53 |— 88 |- 87|~ 93|~ 12|— 93 (-127 |- 63|+ 57
3 Auxxlu.rynctmgmall!emyenmreﬁ ¥ 10|+ 10+ 19|+ 24[+ 16|- 02 |- 01|+ 08| 15 |- 06| 66
2 | Auxiliary cor — 123 |— 117 (= 110 [~ 112 |- 13:3 |~ 147 |-~ 109 (- 1456 |~ 15'3 |- 133 |+ 148
iffe. P | Tmproved oppheation to the pendulum spring. ||~ 240 |~ 19:3 |~ 218 |~ 151 | .. |- 105 |- 164 |~ 177 | 145 |~ 180 |~ 25
Gowland .. 2 | Ordinary balance, with auxilia 423 |+ 240 [+ 214 |- 16 [+ 49 |- 12— 60— 15 |- 58 |- 143 |+ 188
Thicthener. 2 Dnuble lo:luug detent and bl conical timing ||+ 590 |+ 53'5 |+ 34'2 [+ 32'8 |+ 217 [+ 203 |+ 107 |+ 213 |+ 215 |+ 270 |+ 284
spring : pl
Whiffin .. 342 | 3 | Auxiliary compensation. + 30|~ 05+ 45 [+ 66 [+ T5|-100 |+ 36|~ 67— 70|~ 03|+ 02
Chronometrical Thermometer 1+2307:01+ 21875|+ 20535 +1777:0/ + 17510/ + 16258+ 5 +1506.0,+ 12607 +104:
TExtremes of Temperature a5 e e ° o oofe oo eje ele e ele e
shown by the Self-Regis- evies 33—38| 35—42) 38—43 38—48 35—48 43—49 40—51 4151 43—51| 41—66| 50—57|
tering Thermometers \
The sign + indicates that the rate s gaining.
t Durmg 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
of the injurious products of combustion can enter.
The Chvonnmemcnl Thermomter differs from an ordinary Chrogometer only in the construction of the balance,the positions of the metals forming the compen-
sating rims being reversed. By ths arvangement the ofcet of temperature is much mag;
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Ar THE RoYAL OBSERVATORY, GREENWICH, 1870.

IN THE ORDER OF TEMPERATURE, AS DETERMINED BY THE CHRONOMETRICAL THERMOMETER.
NAME
May | April | May [saneas| May | suty |Marzalsutyso| suy | sy | suy | Aprt |Mayos| Apsit | Aprit | suse | Fune | Fune or No.
to to | to |g to 23| 4— —_18|18—95] MAKER.
T—14 23—0{14—21| 10 o 21—28 29 | \% plag' 9—16 {16—23(23—30( 29 | ;0 | 9—16 |16—23| 4—11 |11—18 | 18—
t AR ENENENE
) . . . . . . . . |
— 16 |— 17 |— 41 |- 17|~ 39 |- 53|~ 23 |- 10 — 20 ' M F. Dent.
+ 29 [+ 18 |— 11|+ 06 |— 14 |- 17 |+ 18 |+ 25 + 19  Chittenden ..
—112 |~ 130 |- 28 |— 32 |- 05— 20 |— 18 /= 20|— 30
- 29 |- 28 |- 81|~ 19 |- 72 |- 42 |- 25 |- 35| 45
+ 51|+ 57 |- 36| 00— 44|— 30— 25 |- 38 — 28 | Kingston
i
|
+ 119 [+ 178 |+ 116 [+ 132 |+ 181 |+ 178 |+ 188 | C. Frodsham 3345
#E14150 14 65 |+ 78|+ 145 |+ 167 |+ 177 | K. Dent and Co. 2
— 44|~ 48 |- 37— 35 |- 78 |- 84 |- 78 354
Z 90~ 85 |- 50| 40| 97 |~ 115 |- 185 | McGre gor and Cor | 4173
- 13+ 87|+ 28|+ 20 |+ a-s‘ﬁ 120 |+ 11'6 | F. Fletcher.
+12:7 [+ 11'8 + 38 [+ 112 [+ 43 (+ 45 |+ 125 + 130 |+ 1244 | J. B, Fletcher 2069
- 15| 17 ~ 97|+ 24 |- 43|~ 40|+ 09 |~ 02| 00 | Shepherd and Son..| 1787
+ 20+ 18 /— 65+ 13 |- 64 (— 90 |- 22 — 21 |- 54 | Parkinson & Bouts.| 1147
© 65|+ 68— 58 4 40| 50 |- 22 |+ 45|+ 20
+ T4+ 98 + 91 |+ 98 |+ 107 [+ 76 [+ 71— 04 —
— 104 |- 102 |~ 201 |~ 148 |~ 149 |- || Lister and Sons
—100 |- 77 (- 93 |~ 92 |- 05 |- || McGregor and Co.
+206 |+ 212 |+ 89 +130 |+ 86 [+ Davison
—123 |~ 123 |- 99 |- 125 — 85 |— Penlington ..
+ 33 |+ 20 |+ 26|~ 15 |- 25 |- J. Fletcher
!
- 80 |- 67|+ 48|+ 87 [+ 67|+ 98|+ 42 + 63 |+ 61 | Roskelland Co.
- 34 |- 37|- 53 |- 48 — 7C |- 94 |- 60|~ 108 |- 93 || Dobbi
+ 117 |+ 126 [+ 25 (= 08 |— 14 |+ 04 |~ 18 |- 03 |- 02
+ 85 |+ 83 |+ 40 |+ 92 |+ 73 [+ 82|+ 84 [+ 172 |+ 187
+ 252 |+ 266 |+ 12'6 |+ 258 |+ 155 |+ 150 | +.26'6 |+ 230 |+ 214
131 |+182 | + 144 | +21:0 |+ 170 |+ 106 | + 16:0 | +18'6
:153 96 |— 265 | —20:0 [— 285 |—24:3| 197 | 280 |—
Z12:0|—121|—18:0|~100 [~ 166|— 76(— 65— 21
130 |—230 |—115 |21 |—185 |~ 154 |~ 61|-123
275|217 | 251 |— 148 |—214| ~180(~267 ~191
i + 70|+165(+ 90/+179(~ 50 +266 + 190 |+ 212 [+ 287 |~
F oro | | o0d | 154|343 |~ 177|~13'0 |~ 236 | 204 | 105 |~ 104 =
5165 |+127|+150|+293|+150(+310|— 33|+3836|+ 320 |+ 325 |+ 334 |+
1 50|+ 69]+138[+11°6|+3267 | +116|~ 63/~ 71|+ 324 | 06 |+ 03 |~
F 160|241 | +260|+205 | +212|+204|+150|+287 |+ 321 |+ 312 |+ 326 |+
+30'5 | +21°0|+27:9 | +520| +201 +62:0|+13'5 |+ 722 |+ 589 |+ 602 |+ 627 |+
= 38| . .. . v |- 60| L. . . |- 20| . |- 0B|— 17| .. .. . 342
. t t t t t t t
+Gﬂ:)'l 4‘56‘5'7 44;1.0!_ 59‘6‘—119'5“—135‘5 ~179 5]’393'3‘— 4940 — 6“’01— 6532 — 8347 -1252-3 ~1461'3 ~1485°5| *1622'2‘,2050 0“—2052-5 ‘Chronometrical Thermometer.|
) 1. 1 )
e s|s oo | c|° B R R I R R R R R R + Temm
51— 58/52—6: -mAusﬁz—sM&—n\ 63—84) 69—87 72—00 71—02) own by the Selt Resstering

[ R

si—n!ss—val&s—w! 68—75) 69—71‘ 6777, 76—93) sxvee‘ 35—95

Thermoieters.

\{

of the Chronometer in the T
The Chrnnmneler ‘Whiffin a‘n
ther Cl

The Chronometers are placed in order of merit, their respective positions
The Chronometer Eiffe 209 (wcket) uudkntully ran down on February

of rate exhibited in Table IIL,

ing of the i
; the rate for the week Feb. 5 to 12 is therefore wanting, and, consequently, the position

s is not necessarily correct.
was wn.hdnwn from tral by the maker, by permission. On account of its shorter tria, its rates are not comparable with those of the

of throa other Chronometers,

not included in the Table, one stopped at the commencement of the trial, and was returned to the maker, and two were withdrawn, by

‘permission, at an early period of the trial,
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RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

AT THE ROYAL OBSERVATORY, GREENWICH, 1870.

- (UI1)—ABSTRACT OF THE PRINCIPAL CHANGES OF RATE.
NAME % ADDRESS Canlkncuonol‘thaEmpementmd NAME
or No. E ) or tlon furnished rstDay | Last Doy Ei Least Sreatet Diffrence | Grasest or No.
MAKER. 58 MAKER. er. of First | of Last ot To what Week Before and after MAKER
Week of | Week of v n what Week, In what Week, the Greatest betwean one ‘hat day
Eé Rating. | Rating. Ek Bum, Weekly Sum. o e nente st day
i
M. F. Dent 25334 | 2 | 33, Cockspur Street, London. (o information recived. January 15 | August 8 | 20 || — 5.3 April 16 to 23 + 02 March  12t019 . 38 February 26 en
i 79 | 3 | 10, Wilton Road, Hackney, London. uxilary as in former yeirs. January 15 | August 8 | 29 || — 1-7 April 16 to 33 + 10 February 13 to 10 53 February 26 Citnden 719
3 | 41, Grey Street, Newcastle-on-Tyne. Auxiliary acting i January 15 | August 6 | 29 || —13-0 ly 23 to 30 05 pril 9to 161 51 May 28F Reid nnd Sons 1491
2 | 66, High Street, Belfust ‘Auxiliary compen; b January 15 | August6 | 20 | — 95 June 25 to July 3 ¥ o8s May Tto14 60 July 2 1656
2 | 13, High Street, Ramsgate. ‘Auxiliary acting in cold, Janvary 16 | August6 | 29 | — 6-1 Jenuary 15023 + 71 July 30 to August 8 65 March 26t Kingaton 5331
. Frodsham 2 | 84, Strand, London. [No information received.] January 16 | August§ | 20 | + 45 Jenuary 15022 + 203 July 23 t0 30 158 57 May 28t
E. Dent and Co. 3002 | 2 | 61, Strand, London, Dent’s patent balance, January 15 | August 6 | 20 | + 6-1 April 2t0 9t + 212 February 5 t0 12 151 63 + April 3t
ver 364 | 2| 4,wi Gray’s Inn Road, London,| Auxiliary compensation. January 15 | August § | 29 | —17-6 Janvary 22 to 29 Z 11 May 141021 165 58 February 5
McGregor and Co. 4173 | 32 | 38, Clyde Place, Glasgow. Poole’s auxiliary. January 15 | August 6 | 20 | —13-5 June 18 to 25} 0-0 March 131019 135 75 March 36}
F. Fletcher . 2021 | 3 | 148, Leadenhall Strect, London. Auxiliary compensation. Janvary 15 | August§ | 20 | — 1-3 April 2to 9t + 12:9 July 23 to 30 43 72 + June 25
J. B, Fletcher 2069 | 2 | 148, Leadenhall Street, London. Auxiliary compensation. January 15 29 - 2-0 February 13 to 19 + 168 May 7to14 58 February 12 J. B. Fletcher. ... 2069
Shephierd and Son ., 177 | 2 | 53, Teadentall Street, London. ‘Auxiliary compensation, January 15 | August 6 | 29 [ —13-5 March 26 to April 2t b e May 26 to June 4t 69 ‘April 30 hepherd and Son . 1737
Parkinson and Bouts ...| 1147 | 3 | 59, Gracechurch Street, London. ‘Auxiliary to balance, acting in extremes. January 15 | August 6 | 29 | — 9-0 April 16 to 231 + 40 March  12t019 130 93 + April 3t Parkinson and Bouts . 1147
Gowland amii | 3| 176, High Stret West, Sundorlind. Auxiliary compensation, January 15 | Avgost 6 | 29 | — 58 pril 2to of ¥ 10 May Tio14 i2-8 94 February 26 2711
C. Frods! 3364 | 2 | 84, Strand, Londo {No information received.] TJanuary 15 | August 6 | 20 | — 65 February 12 to 19 ¥ 107 April 9to 16t 173 75 + June 11} 3364
Lister and Sons 635 | 2 |12, Mosley Street, Newcastle-on-Tyne. | Poole's auxiliary. January 15 | August 6 | 20 | —21-3 - 77 Ju!y 3010 Augmt o 13'6 03 + April 23 Lister and Sons . 635
MeGregor and Co. 4173 | 2 | 38, Clyde Place, Glasgow. uxiliary compensation. January 15 | August 6 | 39 | —16-5 Mny o 213 my 21 028 | — 05 o 16t 160 88 April of McGregor and Co. 4173
2 | 6, Side, Newcastle-on-Tyne. Auxiliary compensation. Janvary 15 | August§ | 39 | — 1-0 February + a1 223 66 i June 25 Daviso 1671
2 | 3, St. George's Crescent, Liverpool. ‘Auxiliory compensation balance. Janvary 15 | August 6 | 29 | —17-5 Tonary 15102 - = o8 Ayrll 0t Mny 7 169 99 January 30 Penlington.. 1799
2 | 118, Leadenhall Street, London. ‘Auxiliary compensation January 15 | Avgust6 | 29 | — 67 Jenuary 18t 22 + 90 March 157 11 January 22 J. Fletcher 2679
2 | 21, Church Stree, Tiverpoal Kullberg’s double rim balance, without auxiliary, | January 15 | Avgust 6 | 20 | — 9-3 July 30 to August 6 + 03 Apil 161023t 186 + June 25 Roskell and Co. XAl
3 | 24, Clyde Place, Glas Ordinary compound balance, with Poolo’s auxiliary. || January 15 | August 6 | 39 || —10-3 June 11 to 18t + 90 February 13 to 19 19-3 February 26 Dobbie 3
2 Wma Street, Swansea. Ausiliay compensaton. January 15 | August 6 | 29 | = 6-0 February 12 to 19 + 125 July 23 to 30 185 May 28
w 2 | 41, Grey Street, Newcastle-on-Tyn ‘Auxiliary acting in all to January 15 | August 6 |20 || — 2.7 January 15 to 3 + 187 June  18to 25t 214 + June 25
Weichant 2 | 112, Totoeny Termaoe, Bute Docks Cardift.| Ordinary balance, with oriionl amaiiay. Jonuary 15 | August6 | 20 | — 45 February 120 19 + 28'5 Tuly 30 to August6 330 March 261
Shephend sad Son 1723 | 2| 53, Leadenhall Street, London, Auiliry compensaion. Janvary 15 | August6 | 20 | — 0-4 February  12t019 + 210 June 25 to July 3 214 133 arch 26t
2 | 4,Pullen’sRow, UpperSt, Islington, London ary acting in all temperatures. Junuary 16 | Avgust o | 29 | 280 Tuly 91016 - 58 Febraary 31 135 + April 23
2 | 12, Mosley Street, Neweastle-on’ A Jamuary 15 | August 6 | 29 | —23-0 March 19026 - 02 Tuly 9 to 16 Ty 16 t0 32 228 165 arch.
8 | Amersham, Buckinghamshire. Inproved application to the yend\l.lum spring. || January 15 | August 6 | 20 || —2g-0 April 16 to 23t - &1 arch 36 to April 3t 31-9 170 + April 16
2 | Amersham, Buckinghamshire, ‘balance : unassisted Jamuary 15 | Avgust6 | 39 | —42+5 February 12 to 19 - 148 June 35 to July 3 77 143 + June 2t
2| 41, Grey Sum. Nevmsde -on-Tyne. Auxiliary balan January 15 | August6 | 29 || —12-7 March 19 to 26 + 266 July 30 to August 6 393 1 + June 25 1870
2| 4 t. Tslington, Lnndon Auxiliary mmg in lll umpentuus‘ January 15 | August 6 | 29 || —326-4 May 14t0 21 + 24 January 29 toFeb. 5 288 bt May 7 5552
2 | 41, Barnsbury Rmd, Tslington, London. Allxl.lu.ry January 15 | August 6 | 29 || —15-3 March 19 to 26 + 336 July 30 to August 6 489 121 March 26} 350
P | Amersham, Buckinghamshire. Improved application o dze pendn]nm spring. || January 15 | August 6 | 29 || —24-0 ebruary 12 to 19 + 82'5 May 28 to June 4 565 33:0 July 16 299
2 | 178, High Street West, Sulxderlmd_ Ordinary balance, mth ixiliary. January 15 | Auvgust® | 20 || —14-3 February 26 to Mar. 5 + 440 June 8 to 583 383 February 26 Y 1279
2 | 324, Gogwell Road, Clérkenwell, London. Double locking detent t ond biconical timing | Janeary 15 | August6 | 20 | 66 April 9to 16 + 2 Tuly 30 to Angust 6 65°6 373 February 12 ‘Thicthener 1
spring : plain balance.
343 | 2 | 41, Barnsbury Road, Islington, London, | Ausiliary compensation. Jamuary 15 | May7 |16 || =10-0 March 5to12 + 5 February 5 t013 175 97 March 5 Whifn . 343
The Ch laced in order of merit, being determis of in the Table above,

The sign + indicates that the rate is gaining.

+ During these weeks the Chronometers were placed in the chambe of o stove hested by Jets of gas
the injurious products of combustion can enter. In the co
Tespedively exposure to heat in the week immediately

The gas flames are exterior to the chamber, into which none of
n “Before and after what day” the positions of the symbol (1), before or after the date, indicate
‘receding, o in the week fomediatly folowiog.

The Chronometer Eife 299 (pocket)sccidentally ran down on Pebruary 6 ;
positon of the Chromometer in the Tablos 1s aot necessariy co

The Clironometer Whiffin 342 was withdrawn from trial by the mlm, by permisson.
the other Chronometers it is in consequence placed in a separat

Of three other Chronometers, not included in the Table, one stopped at ‘he commencement of the trial, and was returned to the maker, and two were withdrawn, by
‘permission, at an early period of the tril

the rate for the week February 5 to 12 is therefore wanting, and, consequently, the

On account of its shorter trial, its rates are not comparable with those of
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