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2 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, 1869. 3
£l (I) WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TIME.
NAME 2| Construction of Escapement and Balance, — T ‘ NAME
or No. »: from the Jan. | Jan. | Jan. mw Feb. | Feb. | Feb. |Feb. 27| March | March| March Mn;’.M April | April | April Av‘rim May | May | May | May |May20| June | June | June J\me°a July | July | July | July or No.
- " to % —] )—] — o —8 | 5 |15 9 o 2 7.17—2- L R.
MAKER. 5 Description furnished by the Maker. 9—16 | 16—23|23—30 MN 613|132 |20—27| %0 (| 613 [13—20 AP:'“ 310 1101711724 | o0y | 18 | 815 | 15—22) 2220 | 00 | 512 1210 J“M 3—10(10—1717—2424—31| MAKER.
H to] ot ot i to| ot | |
— 57 |— 65 |— 8 - 55— — 40|— 38 |~ bl|— 49 |- 52 |- 47|— 53 (- 55 |— 56 |- 51— 18|~ 10|— 20— 30 |- 21|— 26|— 19|~ 14| J. B. Fletcher 2073
3B Fletaher .....| 3978 | 3) Auxiiary compensadion: A 1 - 17 |- — 13|+ 10| 09— 18|~ 18 |- L5 |- 10|+ 05|+ 10 |+ 24|+ 30|+ 11|— 05|+ 10|+ 35|+ 89|+ 46|+ 60| Whifin 508
3 iy — 81 |— 75 |- 72 — 50— — 81|— 08 |— 011+ 07|+ 09+ 18|+ 07|+ 26|+ 22 |+ 20|— 09 |+ 16 [+ 39|+ 17 |+ 33|+ 14|+ 06|+ 04/ Dent.. 25492
]lzzl‘itlserg 2 Kuﬂhug{;ﬂmﬁmhalm’ce without auxiliary. + 03 |+ 15|+ 42 + 40 |- + g:g 1 g'g — g:g + tlrs — 14|+ 05 [+ 10|+ 11|+ 19 [+ 15 |- 36 |- 26 00— 13| 00— 19|— 21|— 16 guﬂh 1488
‘Eullberg. 2/ Kullberg’s flat rim balance, without auxiliary. — 02 |- 05— 02 + 16|+ - — 19 |- 28|~ 05 |- 04|— 20| 00 |- 16|— 21|— I1|~ 09|+ 04 |+ 18|~ 51|— 34| 21| Kullberg. 1489
. " " . 5 |— 14 1 |- 12 |— 19/— 0° g 0 |— 0 g + 43|+ 65 |+ 67|+ 71|+ 87 [+ 00 ) ! 110 |+ 65 g 5" K W. P. Birchall
W. . Birchall....|| 181 |3} Ordinary balance, with a light slteration. i - R o8 |% 87|7 0|% 29|+ 23 1+ - - ] ot B e e S R R D M M i h ] B o a0o8
o 3090 |3 Tacats putent bolanc 198 |~ 125 |~ 04 |~ 126 |-120|—127 |~ 108 |~ 95 [~ 70 |- 55 Z 50| 52— 42|~ 38|— 23| 20 (- 16| 14 |- 10 |- 20|— 35 |— 06 |- 09|+ 01|+ 35|+ 29|+ 25|+ 4| Chittenden 740
Chittenden .o a0 [3] AvS "““,"1"‘"‘“ T extrem T a7|+ 28|+ 46|+ 44|+ 30+ 08|+ 07 [+ 30|+ 87|+108|+10¢ +105 |+ 40 |+ 81|+ 77 |+ 67 |+ 75|+ 80|+ 65|+ 75 |+ 57 |+ 98|+ 85|+ 75|+ 70|+ T6|+ 59 + 35+ 35 Parkmunandnom 1135
Farkinson & ot | 135 |2 ;\):::;s;.ymu;”:.illn::eu ing in extremes. et 10s | 16 | T 171 180 |5 159 |- 163 |- 168 |~ 156 |-104|-180 170 |~ 178 |~ 171 |~ 164 [~ 167 |- 162 |~ 147 |- 156 |~ 141 [— 179 |~ 110 |~ 187 |~ 163 |~ 172 |~15:3|~135 |-105 |~ 95 3043
— 200 |— 157 |— 197 11 ~100 |~ 85 |—139 |~ 13-3 (— 128 |— 125 [~ 12'5 |~ 126 |— 120 |— 140 [— 92 |— 114 |— 154 [~ 11'5 |—11'6 |~ 128 |—106|—115 || Lister and Son: 636
Lister and So 636 |2 Poole’s auxiliary. it i Toie +210 |+ 198 |+ 148 |4 157 |+ 171 |+ 176 |+ 160 |+ 160 |+ 125 |+ 165 |+ 101 |+ 135 |+ 144 |+ 145 |+162|+ 133 +145 |+ 145 | Penlington.. 1799
Denlington 1799 || Awxiliary compensation to the balance. 0 |- 110 |- 8 65 — 78~ 33|~ 40|+ 02 |- 34|~ 46 (- 25|+ 07| 10 |- 15|+ 01 |- 43 |- 85 |— 28| 00|~ 20|~ 15|— 05| MeGregor and 3804
McGregor and 3804 |2 Poole’s auxiliary compensation. - 70 |- = )

C. Frodsh: 3392 |2 {Om‘"“wﬂﬂmmsl“t-""n\mw Svith equation comper-3 |+ 81 |+ 90 +131 + 29 + 80|+ 05 |+ 36 |+ 47 |+ 43|+ 64|+ 45|+ 45 |+ 45 |+ 60|+ 60|+ 95|+ 114 [+ 41 |+ 80+ o-a‘f 70|+ 95 C.Frodsham... 3392
. sation . X X g ) - ¥ 5 = 1 v g v v L ) o 7
Roskell and Co. ..., 3| Kullberg’s double rim balance, without auxiliary. ||~ 38 [~ 47 (= 29 + 03 + ATk B0 \4 IO |4 16| 13 |- 05 |- 07 |- 02| 06 |+ 05 |- 10|+ 24|+ I7)\+ 40|+ T4+ 10| 00)+ 11] Roskell and Co. ...l i
Sewill . 2| Auxiliary compensation. : gl + ;l:g +84ls g:g :1}:: :1::3 :1::3 +1;:: +11:§ ilgz Ilg:: :lz'g :1;@ :1::: :1::3 i‘§§ :1::: iz;:é :2;1 ::gvg ia:g i1:‘; :1:::‘i19‘5 +183 +xn7 +n::g sm:xessy 2985
Hen G 2| Auxiliary compensation, 110 |- 128 |- 148|— 182 | 123 |- 105 |- 160 | 181|204 180 |- 205 [— 210 |— 20'5 [~ 213 |~ 183 |~ 19°0 |— 192 |~ 188 | 191 | 210 |- 240 |- 299 | 260 |2 o -157 155 | McGregor and Co. | 4074
e o on 2| Gsual auxiliary oo el adlit 4186 |+ 164 |+140|+ 158 |+ 170 |+ 187 [+ 101 |+ 104+ 95 + 954180 |+ 68 4106 [+ 85 |+ 120 |+ 106 |+ 129 |+ 120 |+ 126 |+ 75 |+ 70 |+ 46|+ 74 [+ 85|+ 80 + 90|+ 90| Shepherd and Son...| 1733
ivor and Sons 2| Boote sy, o vetsnee, with  small additon. — 154 |- 206 |—215|— 183 |~ 170 |~ 158 |— 102 =103 |~110 Z108 |2 108 |2 110 |2 190 |- 124 |- 130 |5 168 |- 180 |- 165 |- 160 |~ 170 | 237 |- 283 |- 210 |~147|-136 155|115 | Liser and Sons 635

’ 174 [+ 171 |+ 175 |+ 182 |+ 183 |+ 201 y ’ ? ¢ . 182 |+153 | +160| + 17- " .
Bttt o g Aty cmpnmie sl gl nlon el et I e Tl I Tl il i L e Hi i et B
Gennessy and Son | Too |2 Ami""fo?fmn“ e bulanee. Z115 |- 127 |- 89 |- 158 |—188|— 142 |~ ~150 |~ 100 |- 179 [~ 143 |~ 168 | 125 [~ 150 | 12:9 |~ 136 |— 140 |- 171 [~ 185 |~ 218 |~ 166 |~139 |—14'6 | 145 |14 || Cairns ..
2| Anxiiory compensation. ~ 03 |- 07 |+ 06|+ 18|+ 11|+ 28|+ + 204 115 |+ 138 |+ 155 |+ 142 |+ 145 [+ 104 [+ 107 |+ 111 |+ 108 [+ 50 |+ 66 |+ 54 |+ 53 |+ 61|+ 60|+ 76|+ 75| J. Fletc
2 A,,x.l,,,;’w,..m,m — 1244 |- 180 |— 117 |- 133 130 |— - + 60(+ 36|+ 14|+ 02|+ 08|+ 14 |+ 12|+ 18|+ 19 |+ 21 [+ 65|+ 70|+ 82 [+ 128 |+13:6|+122|+109|+11-3 Whitfin .....,
- ¥ 3 4 134 64 |+ 54 75 |+ 52 [+ 78 |+ 80|+ 103 |+ 113 91 + 114 |+ 185 |+ 84 [+ 7:0[+ 65(+ 71|+ 94| J. Fletcher
51|+ 41]+ 38|+ + + +
J. Fletcher H g“"““‘”"m*’“‘“?“““ M M D - et T124 |7 145 |+ 113 |4 196 |+ 123 |+ 148 |+ 120 |+ 140 |+ 12:6 |+ 136 |+ 102 |+ 111 |+ 107 |+ 155 | +168| +156| +183 | Brotherton ..
Brotherton 5167 |3 Construction s in former yeors bl ia|t 31T ea |t el 87|+ +100 |+ 65 |+ 185 |+ 118 [+ 112 |+ 108 |+ OB [+ 75 |+ 95 [+ 80 |+ 190 [+ 160 |+ 121 |+ 114 |+106 |+ 11 +129 | Parkinson and Bouts| 1147
Darkineon & Bouts.| 1147 12| & N;:f:m“;‘:;g‘“ extremes. el Tolt s9 |- o7 |+ o6|r 08|+ + 908|155 |+ b1+ 42+ 42 (¢ 35 [+ 41|+ 24|+ 15 |~ 15|+ 19 [+ 08 [~ 25 |+ 18| 14|~ 20|~ 30 G.E. Frodsham ...| 6!
F. Fletcher.. 2 Auxllmrycomyens:mo“ + 90 [+ 90|+ 91|+ 94 |+ 95|+ 103 |+ +105 |+ 15% |+ 151 |+ 167 |+ 156 |+ 186 |+ 200 |+ 200 |+ 200 |+ 180 |+ + 90 |+ 109 |+ 148  +208 +205 +22:0|+28%6 | I Fletcher ..
N {”"“T‘;‘"‘t‘u‘l“é’;.“,étér«,.\i.m‘iﬂlf‘;‘éickﬁ.?é;",.;’,?x‘,‘,"“” & 35|+ 40|+ 51|+108 |+ 06|+ 98 |+ 87 |+ 91|+ 191 |+108|+213 +19°2 |4 121 |+ 205 |+ 137 [+ 187 |+ 143 [+ 160 |+ 16:3 [+ 180 |+ 17:0 |+ 266 [+ 229 [+ 100 |+ 185 |+151|+16:2 | +16'8+161
app 148 |- 125 |- 190 |—112|— 82 |— 56 |— 27 |- 178 17+ -135]— 82 |- 107 |- 58 |- 70|~ 53 |- 57 |— 2 21 |— 14 |- 114 |~ 96 |— 95 |- 63 — 33| 50— 40|— 25
H ﬁﬁiii‘”."l‘i,ﬁ“';',.",? +;§-g +lg<3 + g; +1:-2 + 50|+ 48 |+ 3-2 + :; *11-3 +‘Z-; +‘;’.§ + 4411 169 |+ 181 |+ 242 [+ 208 |+ 219 [+ 191 |+ 229 [+ 215 [+ 230 |+ 95 [+ 65 [+ 56 |+ 47 |+121|+14'51+166|+181)
8 2 Oxdyn:‘v;’bnlm:::c,wlth shnhtnl(emnnn 11|+ 21|+ 76 [+ 38|+ 26(+ 43|+ 72|+ 80|+ 70|+ 63|+ b4 + 7814135 |+ 18|+ 55 [+ 44|+ 78 [+ 70|+ 85 [+ 90 [+ 125 |- 12 |— 53— 80|+ 01 |+100 |+ 90/+120|+154
2| Ordinary balance, with augliar T o3t 80| 7o |t 52 |- 39| a2 | 43| 35| 45 |- 44|- 66 — 78|- 22 | 34 |- 08— 03|+ 34|+ 36 [+ 145 |+ 180 [+ 225 |+ 187 |+ 108 [+ 89 |+ 116 |+195 4180 +181|+%05
HE SO (7 he |71 |7 Ta |+ 08| 58 |+ 47 [+ "4 |~ 108 |“uvo|-1bs v ] ol ol ] O+ el A !
3| Poole's uxiliary. on. R 4 - Wl M W -+ -4 i 4 45" 80|+ 56|+ 46|+ 63+ 58 |+ 57|+ 46|+ 38 |+ 76|+ 25|+ 80|+ 26|+ 70 +1I6|+124|+140|+165
H A ) e 437 393 393 |+ 441 484 48 332 P +385'0 |+ 530 |+ 4571 |+ 522 [+ 497 |+ 539 [+ 581 |+ 560 |+ 535 |+ 56:0 |+ 39°0 [+ 380 |+ 358 |+ 382 | +49'5 +485|+480 +496
2| Auxiliary acting on a flat pendulum spring. + + 343 |+ + +303 |+ + +488 |+ +342 (4326 3004 5T0 | 4T |+ 522 |+ 40T |+ 530 |+ 831 |+ 500 |+ 5 0 |+ 890 |+ 980 |+ 360 |+ 392 |4400 4dGD LaE0 0T
2| Tmproved balance ; an alloy in atomic proportion. |+ 02 | 12 | 13 |— 37 |— 65|~ 67 = 58 |~ 50 |+ 75 |+141|+169 + * - 18 |+ + 06 |+ + + 05 00 |+ + + +
i » ¥ ¥ ¥ ¥ e ¥ 95 |+ 95 |— 78 [—125|—201 (=108 |+ 67 + 45|+ 34|+ 56
2| Fxtra compensation for heat. 4 36|+ 20(+ 21|+ 38|+ 28+ 33| .00 |+ 47| 17|~ 23| 60 + 9 5 ; $ 108 et eo |t $
3| B somprt LI A A I A e e R e
3| Auxiliary compensation. ~ 91 |- 103 |- 101 |- 146 |~193|~ 194 |- 183 |- 168 | 237 [-250 |25 - 154 |- 160 |- 270 |- 207 |- 208 |- 800 |28 28 a0 T200
airns | "800 |2 | Auxiliary to balance. Y 72|+ 58|+ 48|+ 66|+ 51|+ 53|+ 17 |+ 23 |— 80 |_133|—235 L i o e 4 I i+ o - 4
Shepherd aad Son | 1737 | 2 | Ondinary compensation balance, with 8 small ddition, | — 31'8 |— 325 |- 881 |~ 223 |~213 | — 229 |~ 244 |~ 239 |+ 26 |- 06| 08 - — 145 |+ + 26 |+
Carter 719 |2/ Ordinary balance. 233 | 267 |- 274 |- 220 |—20°7 | 220 |— 174 [~ 204 _zvf»a 976 -287 "f‘“ 145 |- 104 (= 13 4 02|+ 185 [+ 60 [+ 215 [+ 165 — 231|239 —“0‘—200 Carter 19
— — t + ‘ - —
Chronometrical Thermometer|  eeeees +1465-0]+ 1500°0|+ 18246+ 1075°9|,963-0) 1 12013 1.14917)+. 15400/ 601'5 |668:0|810-5 | ~905-0/+1201°0| + 3701 | + 7887 |+ 447°7 | + 6835 | + 5425 | + 7840 | + 7145 | +727°5 | 1513021200 24705 1875 0‘43'5 ,soz 5’ Ase s‘ 3655 Chronometrical Thermometer |
A e o |e ele ele e o|v ele s|s s od ag
Extremes of Temperature as ° R o ofo ofo oo olao ofo ofo | o ol o e ale olo ofe o[ ° | Extroues of Tomporature as
shown by the Self-Regis- 44—51|41—50| 30—47|48—62 4055 40—52 | 44—49 | 43—51 58—80 64—8368—8" [64—86, 4553 | 53—66 | 53—59 | 57—64 | 54—60 | 56—62 | 53—59 | 53—64 | 51—60 | 61—88 | 71—96 72—100 74—93 s:-ssu uss—va‘ea—n { e by the Solt-Registoring
tering Thermometers i | | | | [ - ol
The sign + indicates that the rate is gaining.
A “‘"&.‘;‘.‘;f,’:::ﬂiz”é%?ﬁi‘iﬁlfiﬂ..‘iﬂ" hamber of a stove heated by jets of gas. "o gas flames are exterior to the chamber,fnfo which The Chronometers are placed in order of merit, their respeative positions being determined solcly by consideration of the irregularities of rate exhibited in Table IIL.
The Chronometical Thermometer differs from an ortinary chronometet oy in the construction of the balance; the positons of the metals forming the com-
pensating rims being reversed. By this arrangement the effect of temperature is much magai
A2
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4 RATES oF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, . Ar THE RoYAL OBSERVATORY, GREENWICH, 1869. 5
5 (L) WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TEMPERATURE, AS DETERMINED BY THE CHRONOMETRICAL THERMOMETER.
NAME S| Construction of Escapement and Balance, . NAME
oF Fo. |5 from the Jan. | Jan. [Feb.27| Feb. | Jan. | Feb, | April |Jan.30| Feb. | April | May May2s| May | May | May [Apr.24) April | July | July | July | July | March | March | March [Mar. 27 June June26| June | June or o
ER. £ iption furnished by the Maker. 23| 0 —27 | 9— 20| 3— o 1o 241 —8 [8— - to to MAKER.
MAKER | Description furnished by the Ma! 23—30|16—23 | yp 0 ¢ |20—27| 9—16 | 13—20| 3—10 | p* o | 6—13 [17- June 52229 18 815 |ypy  (10—17) 3—10/10—17) 24—31 | 17—24| 6—13 |13—20|20—27 | s} 5| 5—12 | 0 o | 12—19 | 19—26 |
H L O ot
7. B. Fletcher .. Ausili tion. - 89 |- 65 |- 55|~ 48 |- 57 |- 37 |- 38 - 42 |- _ 51| - 53|- 52| 51/- 21|- 26|— 14 [~ 19|~ 26|~ 39— 40 (- 40|~ 18| 30| J. B. Fletcher . 2073
Whitin oer ::, oy oo Z aa|- 50|- 17|- 28|= 56|— 47|+ 10|- 70 |- T salr — 10|- 13|~ 09|+ 35|+ 39|+ 60|+ 46|~ 13|— 1o|- 12[- 13|+ 30|+ 10|+ ifin 508
jary eeting in cold. - 72|= 75 |- 50 |- 53 |- 81|- 62 |- 08|~ 65 — + 20+ + 07(+ 09— 01|+ 33|+ 14|+ 04 |+ 06|— 18 |— 21 |- 20| 21 |- 09|+ 17|+ Dent.. 25492
Kullberksﬁatnmhthcc. without auxiliary. 4 42|+ 15|+ 40|+ 32|+ 03|+ 13|+ 38 [+ 13+ 15|+ + 10— 14/~ 09| 00— 19|— 15— 21|— 15— 15|— 09|+ 06 |- 36 |- 13 |— Kullberg 1488
Kullberg’s flat rim balance, without auxiliary. — 02— 05|+ 15|+ 02|— 02|+ 23|+ 10+ 15 |+ " 16 - 04(- 23|~ 19|+ 18|— 51|— 21 |- 34|+ 27|+ 28|+ 10 |- 05— 21|+ 04| ! Kullberg .. 1489
W. . Birchall 181 2| O lance, with a slight alteration. + 21 |= 15|+ 20 4 17— 15 |— 07 4+ 65 — 12 |- +115 |+ + 954787 4+ 67(+ 57|+ 59|+ 80 |+ TO0|— 04 |+ 19|+ 42|+ 43 |+ 110 [+ 14 |+ W. P. Birchall 181
Deat et H n’;’:,’{‘:;’m‘;::m o & Slight alteratlon. 1101 |+ 70|+ 96|+ 87|+ 69|+ 68|+ 60|+ 70|+ 73|+ + 704 53|+ 51|+ 77|+ T3+ 110 |+ 90 |+ 29 |+ 25 [+ 15|+ 25|+ 71|+ 64|+ en 3096
ittenden. | 740 2| Auxiliary as in former years. 94 |~125 |~ 95 (108 |- 195 |- 137 |~ 53 — 126 |1 — 20/— — 16/~ 23| 42|+ 35|+ 29|+ 34 |+ 25|~ 70 |- 55— 60— 50 (- 35 + 01|— | Chittenden 740
Parkinson & Bouts.| 1135 |2| Auiliary to balance acting n extremes. + 46|+ 28 [+ 30|+ 07 |+ 47 [+ 08|+ 40|+ 44 |4 57|+ + 80|+ 67|+ 81+ 76|+ 59+ 35 |+ 35|+ 87|+ 108 [+ 100 [+ 105 [+ 98 [+ 70 [+ Tarkinson & Bouts.| 1135
Dent - 8043 | 2 Dent’s patent balance. —189 |- 182 |- 168 — 163 |- 159 — 153 |- 178 ‘— 171 — 14 179 |— ~147|—157|~171|~153 |~135 |~ 95 ’— 105 |~ 158 [~ 16'4 |~ 180 |~ 170 (— 110 |~ 172 |— 3043
Lister and Sons 636 | 2| Poole’s auxiliary. — 197 |~ 1677 [~ 128 |- 128 |~ 200 |— 127 |- 85 '— 138 |~13:0(—13:3|—125 -140(—12:0(~ 125 |~125  ~12'8 —13:9 —11'6|—128 |~ 115 |— 106 |~ 117 [~ 110 |~ 110 [~ 100 |~ 92 |— 115 [~ 114 |- 154 636
Penlington .. 179 | 2| Auxiliary compensation to the balance. 111 [+ 124 [+ 125 |+ 112 [+ 116 |+ 131 |+ 198 |+ 134 [+132|+157 |+ 160 +16% | +195 |+ 176 | +160 |4 171 |+ 14'8| + 162 | + 13 |+ 145 |+ 145 |+ 185 |+ 204 [+ 216 |+ 210 |+ 101 |+ 145 |+ 135 |+ 144 1799
MecGregor and Co..| 3804 |2| Poole’s auxiliary compensation. |- 789 |-110 |- 80 |- 83 |- 70 |- 102 |- 33 |- 106 [~110|+ 02|+ 07 = 15|~ 10|— 46|~ 25/~ 34 ~ 49| 00— 20|~ 05 — 15— 15 — 2 5|~ 78 |+ 4 | 3804
ry compensation balance, with equation compen-) | 4 13- ’ . » . ¥ ' ’ le 4 ol+ & . |4 4 ’ ’ ’ +
C. Frodsham... 2{0"!3{;;‘|.°cﬂ-\:mr|u"“rfh m'mm[‘tkl\u Imc'::“)’ +131 |+ 90 |+ 51+ 56 |+ 81 + 83|+ 95 [+ 95|+ 89 + 47 + 45 +HO+45+64+‘5‘+ 43+ 36|+ 80+ 65+ 95 + 70|+ 70 |+ I 3392
Roskell and Co. 2| Kullberg's double rim balance, without auxiliary. |~ 9 |= 47 |- 37 |= 53 |- 38 — 57 [+ 80 — 69 |— 77|+ 16— 02 + 05[— 06— 05|- 07— 12+ 36|+ 34+ 10/+ 11| 00— 18 |+ Roskell and Co. .| g
Sewill 2| Auxiliary compensation. + 91|+ 70[+130 [+119 |+ 61+ 88 [+188 |+ 75 |+ 84/+180|+195 +21'1|+19:4|+19°0| +183| +17:8 +207 (4120 |+ | Sewill | 2088
ennessy 1558 |2 | Auxiliary compensation. + 08— 20— 18 |- 15 |— 19— 52 |+ 35 |— 52 |- 71|— 35 — 85|— 40|— 55|— 68— 49| - 40 |- 79 |~ . Hennessy . 1553
MecGregor and Co. .| 4074 | 2| Usual auxiliary compensation. — 119 |— 140 |- 105 |- 123 |— 121 |- 133 |~ 205 — 12'8 |—14'8|—205|—19-2 —18'8 —183|—190|-21-3 219 —157 | =160 |~ MecGregor and Co...| 4074
Shepherd and Son .| 1732 |2 | Ordinary commensation balance, with @ small addition, |+ 18'6 |+ 165 |+ 187 |+ 17:0 |+ 165 |+ 158 |+ 150 |+ 164 | +140(+106 |1 129 +12:0(+120/+106 | +385 |+ 68 + 90 |+ 101 [+ Shepherd and Son.| 1733
Tister and Sous ....| 635 |2 Toole’s auxiliary. — 154 |~ 180 |~ 168 |~ 170 [~ 177 |~ 183 |~ 128 |~ 206 |~21'5|~180| 180 —16:3|—-12:0 | ~15'5 |~ 124|119 —125 |~ 102 |~ Lister and Sons ....| 635
Russell and Son ...| 9080 2 'y compensati + 91|+ 80 |4+ 140 + 127 |+ 70 |+ 133 [+ 171 |+ 127 |+13:2 +185 +205 +21'0{+21°0 |+ 208 +206|+183|+17'5 |+ 182 [+ 153 |+ 179 |+ 160 [+ 160 |+ 181 [+ 166 [+ 174 |+ 128 [+ 111 [+ 06 I+ 55 || Russell and Son .....| 9080
‘Hennessy and Son .| 756 |2 A\lxllmrvcnmpensnuon 'to the balance. + 18 |- 25| 00|- 18|+ 01 |- 62| 15 |- 64 |- 04|— 55|_ 53 6| 0| B | 57| S 47 |5 40|= 70|~ 99|~ 95 |- 108 |= 20 |+ 10 |~ 05 |- 40 |- 70 |- 185 |- 131 |~ 150 | Hemnetsy and Son.| 7e8
Cairns .. o 2 Anxl iary to balance, - 89 |—-127 96 [— 97 |— 116 |—14'3 [~ 100 |~ 158 |~188 —143 —1?'9 |~14'0|~13'6—12'5 |~ 15:0| =163 |—~17-9 ~13'9 [~ 14'6 | — 145 |— 14’5 |~ 207 |— 2011 |— 192 |~ 150 |~ 171 |- 166 |~ 185 ‘» 218 ‘airns
. Fletcher 2 lymmvensa(mu + 06— 07 |+ 42+ 28 03 |+ 28 |+ 115 |+ 13 |+ 11|+155 | +117 +103|+11°1|+14'5 (+104 | +142 | +133 [+ 61(+ 60|+ 75 |+ 76 |— 08 |+ 20 [+ 25 |+ 20|+ 50 |+ 53 i+ 66 [+ 54
Whifn ... Hbw ary compensation, —117 |- 130 |- 60 |~ 85 |- 124 |- 100 |+ 36 |— 133 |—130|+ 02|+ 18 + 21|+ 190[+ T4[+ 13|+ 08|+ 14|+136(+122|+ 118 [+ 109 |~ 23 |+ 06 |+ 33 [+ 60 |+ 65|+ 128 |+ 70 + 82
3. Fletcher 2| Auxiliary compensati 4 98 [+ 40|+ 63|+ 34|+ 55|+ 38 |+ 64|+ 51+ 41|+ 754108 + 91(+118|+ 78(+ 89 + 71| 85 |— 85— 32 |~ 13|+ 58 [+ 84 |+ 114 |+ 135 | J. Fletcher . 2888
2 l,nmlmcuonxsm formel re! + 911+ 28 |+ 69|+ 51|+ 33 |+ 25 |+ 145 |~ 03 |+ 02(+136|+140 +13'6(+12:6 | + 144 | +12:0 4175 [+ 70 |+ 110 |+ 121 |+ 124 |+ 102 +15'5;+ 111 [+ 107 | Brotherton .. .| 5157
2| Auxiliary to balance acting in extremes. + 31|+ 45 |+ 95 [+ 67|+ 36|+ 87 [+ 65|+ 83 |+ 67|+118|1 75 + 80|+ 05(+102+ 98 +118 |+ 145 |+ 108 |+ 122 |+ 100 |+ 190 |+ 114 |+ 160 |+ 121 || Parkinson & Bouts,| 1147
L E. 2| Auxi yfm-g)m-cm eat. — 69 |- 70 00 |+ 02— 60+ 03|+ 55 — 07|+ 06|+ 42+ 24 - 15|+ 15|+ 85|+ 41 — 20 |+ 110 |+ 120 |+ 97 [+ 98 |+ 19 |— 25 |+ 80 |— 08 | G. L. Frodsham....| 6524
F. Fletcher .. 2| Auxiliary compensation. 4 91|+ 90 [+ 110 |+ 107 [+ 90 [+ 108 |+ 165 |+ 94 |+ 05| +167|1200 +18:0| +20°0| +18'6 | +200 +920 |+ 70 |+ 85 |+ 75|+ 105 [+ 80 |+ 148 |+ 90 |+ 109 | I, Fletcher.........| 2013
C. Frodsham, ag73 |2 {Now contimons auilany fo alunce; s absogalianie} |+ 511 |+ 40 |+ 01 |+ 87 |+ 35 |+ 98|+ 121 [+ 108 |+ 96|+137 (4163 170 +180(+143 |+ 169 [ +187 | +205 | +151 | +162 |+ 161 |+ 168 |+ 3372
Usher and Cole .. %y | 2| Auxiliary to balanc — 99 |- 125 |- 27 |-~ 56 — 148 (— 82 |- 82 |— 129 [~112|- 58|— 23 |~ 14|— 21|~ 58|~ 57| 70(—107|~ 32|~ 50— 25 |~ 40 - 178 +hr
J. B. Fletcher 2 ary o . + 89|+ 87 [+ 72|+ 65 (+102 [+ 48 |+ 169 [+ 74 |+ 50|r24(1229 0(+21'5|+219 | +191(+203 |+ 181 [+ 121 | +145 [+ 181 |+ 166 |+ 4 | 1638
2 iliary balance, with shghtuhmmn + 75 [+ 21 |+ 80 |+ 72 |- 11|+ 43 [+ 135 [+ 38 |+ 26|+ 55|+ 85 +126(+ 90|+ 78|+ 70|+ 44|+ 18/+100(+ 00+ 154 |+ 120 |+ .| 24848
|2 Ondinary balance, with auilry. — 79|~ 80 |- 35|~ 43 |- 93 |- 43 |~ 22 |- 53 | 39|_ 08| 145 +925(+180(+ 34(+ 36|~ 03|~ 34|+195|+189 |+ 205 |+ 181 |- ' | 436
Anuxiliary compenmnnn — 282 |- 242 |~ 167 |~ 181 |~ 256 (— 162 |~ 165 |— 188 |—15'5|— 38— 34 — 18 + 40(+ 40[+ 238 [+ 17
Pnolesluxﬂmvy + 81|+ 50 |+ 45 |+ 47|+ 34 |+ 28|+ 35 [+ 16 i 2|+ 19 + 05 — 75— 35 |— 50 |—
1ycnmpen.!lt ~169 |- 143 |- 88 |~ 98 |- 152 |- 77 |- 80 |- 74 + 46 + 58 115 |+ 124 |+ 165 |+ 140 [~
gm\nﬁ'-\l pendnlnm Spri ing. + 487 |+ 342 |+ 488 |+ 484 [+ 312 |+ 441 |+ 530 |+ 393 +560 +539 +49'5 | +485 |+ 496 |+ 480 |+
Impmvmhnlnuce an alloy in atomic proportion. |~ 13 |~ 12 [~ 50 [~ 58 [+ 02 [— 67 [+ 15| 87 + 02 + 0 84|+ 59|+ 64 |+ 46 |+
2| Txtea compensation for heat. + 210+ 20 [+ 47| 00|+ 36|+ 38 |+ 120 [+ 88 [+ 28|+119|+100 + 05|+ 95/ +108|+ 90|+ 84|+ 71 [+ 67|+ 45(+ 5 [+ 34 |-
2| Gridiron auxili |~ 554 |~ 600 |~ 508 | 530 |~ 617 |~ 546 |~ 375 |~ 556 | 564|293 |34 ~244 (381 |~27'8| 322|200 ~29:0 | ~24'0|~23:3 |~ 230 |~ 327 |~
2| Auxiliary compensation. |~ 101 |- 103 [~ 168 |~ 1834~ 91 [~ 194 |~ 30 [~ 146 |~103|— 143|144 150 | —154 (151 | =177 |~167 | 144 |~28'5 | 281 |- 280 |- 279 |~
Cairns ... 800 (2| Auxiliary to balance. + 48[+ 58 [+ 23|+ 17|+ 72|+ 53|~ 75+ 66|+ 51| 74|_ g9 = 50, 50|~ 53|— 63|—117 —164|-181(-166|— 145 |- 149 |~
Shopherd und Son | 1787 || Ontiary componsation balane, with  smll additon. || 901 | 835 | 200 |- 244 |~ 31'8 |~ 23 |~ 200 |~ 22 | 238|140 190 —14:5[~130(—13:0~100 — 93|~ 83|~ 38(— 29|~ 16 [~ 08 |+
Carter 719 |2| Ordinary balance. - 274 |~ 207 |~ 204 |~ 174 |- 209 |~ 220 |+ 145 |~ 239 |-237 |~ 134215 4230 | +165 |+ 155+ 60|+ 02 —231 |~ 239 [~ 200 |~ 220 |~ 273 [~ 27'6 |~ 287 |- 282 |- 331 |- 375 |~ 844 |- 335 | Carter ... 719
| il _ ot t t t t + t
. . . . . . . . T . . . N
Chronometrical Thermometer \,152@043 0! 1465°0/+12013{+1201-0| +1075°9|+963-0(-+7887) + 7844 +797°5{+714'5{+ 683! 5!*542 5!*4411*’370 l!—- 53 51 302+ 5‘— 5655—489 5! 601+ 5‘— GBBO~BIOBAEVBO‘ 15)30*)375 D! 2!200 2470 5‘ Chronometrical Thermomete
Ex‘umcx“‘.,.cmmrﬂllM‘ \, oo oo o|o o|e oo e\o ole oo o °1, o v ol ofo oo ouu}e o|o e e‘ ‘ao o o ‘ ° ‘ .
shown gl 39—47| 41—50| 43—51| 44—49| 44—51| 4052 4553 48—63l4 53—59) 51—60/58—6454—60 56 6458, 4 aa-—-uz as—u 5s—so b4—ss us—av 54—86| 61—88| 74—03 71—95124100 { ‘:}{I,"l’.f‘.,,""u.,';li}”l"f"t"x'" e
1 \ 1 AR - \ 1% | (U KPR
The sign + indicates that the rate is gaining. e
+ 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 y
nove of the injurious products of wnbuwuu can enter. “The Chronometers are placed in order of merit, their respective positions being determined solely by consideration of the irregularities of rate exhibited in Table ITL,
“The Chronometrical Thermometer differs from an ordinary chronometer only in the construction of the balance, the positions of the metals forming the compen- .
sating rims being reversed. By this nrrnngumenl, the effect of temperature is much magnified.
John G. Wolbach Library, Harvard-Smithsonian Center for A ics * Provided by the NASA Astrophysics Data System
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6 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,
(II1.)—ABSTRACT OF THE
5% B Construction of Escapement and .
T i N Deseription furnished First Day | Last Day (3 4l 1
o8 No. |&= or from the Description furni ast
E MAKER. by the Maker. of Fimt | ofLast |8 Weatly
MAKER. o Weekof | Weekof |52 Voo
| ting Rating. |2 .
! -
2 | 148, Leadenhall Street, London. Ausxiliary compensation, Juary 0 | July 31 | 29
2 | East End, Finchley, London. xilary compentation Jomary 0 | July 31| 29
2 | 33, Cockspur Streef, London. acting in co Jonuary 8 | July 81| 29
2 | 12, Cloudesley Terrace, Islington, London, Knllhngl flat vim balance, without auxiliry. || Jamuary 9 | July 31 | 20
2 | 12, Cloudesley Terrace, Islington, London.| Kullberg’s flat rim balance, without auxiliary. anuary y
2 | 12a, Stonefield Street, Islington, London, | Ordinary balance, with a slight alteration. ;::m g } :g §; ::
61, d, Lo Dent’s patent balance.
3 10, Wilton Rnad, Hackney, TLondon. Auxiliary as in former years. gnnuary g i my g: ;g
2 | 59, Gracechurch Street, London. Auxiliary to balance acting in extremes. Jomary 9 | July 31| 29
2 | 61, Strand, London. Dent’s patent balance. [anuary ly
Jenuary 9 | July 31| 29 | 200
1, Mosly Streeh, Neweastieon-Tyne. | Foole's ausila .
; G yrge :Creacent, Live erpo?n ‘Auxiliary compensation to the balance. :}snmry ; g :iy g; :g ::g_s
2 38 Clyde Place, Glasgow. Poole’s auxiliary compenntl [anuary J“ly ol I e
42
2 | 84, Strand, London. ‘sation check-piece mud on the arm of nw atunoo. || January & J“ly o | o
2 | 21, Church Street, Liverpool. Kullberg’s double rim balance, without auxiliary.| - January 9 ly -
2065 | 2 | 61, South Castle Street, Liverpool. uxiliary compensation. January 9 g\;g HoFd R
1558 | 2 | 5 Wind Street, Swansea. Anxlhny compensation. Jom y S| Ja e Za?
4074 | 2 | 38, Clyde Place, Glasgow. Usual auxiliary compensation. J:n:m' H .my RS o
1732 | 3 | 53, Leadenhall Strect, London. Juaryo | Javan |28 s 4o
Lister and Sons 635 | 2 | 12, Mosley Street, Newcastle-on-Tyne. | Poole's auxiliary. ary
ili 29
Russell and Son 9080 | 3 | 30, Slater Stret,Liverpool. Auxiliary compensatio January 9 | July 31 | 29
Hennessy and Son 756 | 3 | 5, Wind Street, Swansea. iy compensation to the balance. Jomary 8| July 31 | 29
Cairns 780 | 5| 12, Watorloo Road, Liverpool. “Auxiliary to balance, Jumary 9 | Juyst |20 8
J. Fletcher .. 2940 | 2 | 148, Leadenhall Street, London. ‘Auxiliary compensation. Jamary 8 | Juy o1\ 26| - o8
Whiffn .. 322 | 2 | East End, Finchley, London. “Auxiliary compensation. ary
2 | 148, Leadenhall Street, London. Auxiliary compensation. Juary o | Julyat |29 ) - a3
3 | 11, Spencer Street, Goswell Rn:d, London, Construction as in former years Jumary 9 | Julyat | 29| - 03
2 | 59, Gracechurch Street, Auxiliary to balance, acting in extremes. Jomuary & | July 31 200+ 81
2 | 51, Gracechurch Street, London. ‘Auxiliary for extreme heat. Jamary 8 | Juyst |26 10
2 | 148, Leadenhall Street, Tondon. ‘Auxiliary compensation. ary
2 | 8, Strand, London. ‘apparatus for mcm\mg its time on chronographs. }J anuary 9 | July 31 | 20 || + 35
2 | 46, St John's Square, lerkenwel London| Auxiiay to b g:::ig H }LI;' AR B
uxiliary compe
H §§“c’;2i§§:i“§‘u§3"“ o omm,":yyhmnce, Vith sight t\lwrnuon Juuary 9| July 81 |20 | = 8:0
2 | 89, Bssex Street, Islington, London. Ordinary balance, with auxliar January | July31 |29 || — 9-3
1569 | 2 | 66, High Street, Belfast. Auilfry compensation. ﬁ?.:?} ’ jﬁ; RRE ]
3089 | 2 | 24, Clyde Place, Glasgow. % 3| durat |20 17
Aoty sompensation. anuary iy
AN Wina e, e d A:fﬂ::yy neunpg on a flat pendulum spring. January 9 | July 31 | 29 || +31-2
58 | 5| 55 Gssox Street, Islmgmn, London. Tmproved balance ; an alloy in atomic proportion.| January 9 | July 81 | 29 || — 6-7
9 | Juyst |20 —201
hill, London. Extra cnmpcnsahon for heat. January y :
T80 | 3 | S-bwimian Sinee. Gowy'sTan oad, London.| Gridizon ausiir; Sy 0 | Julvat |30 | —ev7
2021 | 2| 148, Leadenhall Street, London, ‘Auxiliary sompensation. Jamnary 9 | Juy 3t | 29 | —30-0
Jairns 800 | 2| 12, Waterloo Road, Liverpool. Ausiliary to balance, gumary 9 | Juy sl | 2 | 260
Shepherd and Son 1737 | 2 | 53, Leadenhall Street, London. alance,
Carter .. 79 | 2| 61, Cornbill, London. Ordinary balance. January 9 | July31 | 29 || 375

AT THE ROYAL OBSERVATORY, GREENWICH, 1869.

PRINCIPAL CHANGES OF RATE.

The sign + indicates that the rate is gaining.

e injurious products of combustion can enter,

the chamber of a stove heated by jets of gas.
B artoo peodusaf omiaion v hter I th ectone * Before d et whit day” the positions of the symbol (1),
Tespectively exposure to heat in the week immediately preceding, or in the week immediately following.

flames are exterior to the chamber, into which none of
o ‘before or after the date, indicate

NAME
Qrestest Difference Greatest or No.
ren etweer Joen Ono Before and after MAKER,
T what Week. Weekly Sum, In what Week. the Greatest || SFrehon what day
nd Least the next.
January 23 to 30 - 10 June 12 to 191 79 47 January 30
February 6t 13 + 60 Fuly 24 t0 31 131 2:6 January 30
Jenuary  9to 16 + 39 June 19 to 36t 12-0 32 farch 6}
June 5to 12§ + 42 January 23 to 78 55 March 6
July 10 to 17 + 27 Teb. 6 to 13 ; March 6 to 13t 78 69 July 10 Kullberg 1489
February 6013 + 115 May 29 to June 5 134 45 |{June12t; tJune19t| W. P. Birchall . 181
March 20 to 271 + 110 July 241031 95 67 March 61 Dent 3096
February 13 to 20 + 35 Jul; 3 to 10 16-2 34 July 3 Chitt n 740
February 20 to 27 + 10'8 March 13 to 201 101 65 1 April 3 Parkinson and Bouts 1135
January 23 to 30 - 95 July 24 to 3 94 69 June 5 Dent 3043
January 9to16 - 85 April 3 to 1 115 59 January 30 Lister and Sons .. 636
June 5 to 121 + 21°6 March 10 to 27]’ 115 60 March 61 Penlington.. 1799
Jan. 16 to 23 ; Feb. 6 to 13 + 07 May 5 to 22 11-7 65 March 6f McGregor and Co. 3804
March 20 to 27t + 131 January 23 to 30 10-2 73 + June 261 C. Frodsham..
February 61013 + 80 April 3to10 157 53 1 April 3 Roskell and Co.
Jan 9 to 16 + 22°0 June 12 to 191 159 55 + March 13t 2065
June 19 to 261 + 35 April 3 to 10 115 84 April 10 1553
June 19 to 261 — 10°5 February 27 to March 6 19-4 5'9 t June 19 McGregor and Co. 4074
June 19 to 261 + 187 February 27 to March 6 14-1 86 March 61 Shepherd and Son . 1732
June 19 to 26t - 102 March 6t 13 181 7.2 + July 3 Lister and Sons . 635
June 19 to 261 + 210 May 22 to 20 ; May 29 to June 5 155 87 June 5¢ Russell and Son . 9080
June 19 to 261 + 18 January 23 to 30 177 82 January 30 Hennessy and Son .. 756
June 19 to 261 - 89 January 23 to 30 129 11-1 M:m:h 6t irns ... 789
Marc] 6 to 131 + 155 April 17 to 24 163 95 pril 3 J. Fletcher 2940
January 30 to Feb. 6 + 13'6 July 3t010 26°9 46 y‘ J\lne 261 ‘Whiffin 322
Mar. 6 to 13}; Mar. 13 to 201 + 13'5 June 19 to 261 17:0 98 March 6t J. Fletcher .. 2888
January 30 to Feb. 6 + 18'3 July 24 to 31 186 94 January 30 Brotherton 5157
January 23 to 30 + 19:0 June 5 to 12 159 11-0 June 5% Parkinson and Bouts 1147
Jonuary 16 t0 23 & 12:0 March 1310 20} 19:0 110 March 6} G. . Frodsham .. 6524
March 6 to 131 + 28:6 July 24 to 31 21-6 10°0 une 5 F. Fletcher 2013
January 9016 + 26°6 June 5 to 12 231 100 March 61 C. Frodsham..
March 6 to 13} - 14 May 29 to June 5 164 15°1 March 6} Usher and Cole
Mar. 18 to 20f; Mar. 20 to 27| + 242 April 17to u 22:0 185 June 5t J. B. Fletcher
June 19 to 261 + 154 July 24 to 23-4 13-7 June 5§ ent
January 9to16 + 22°5 May 29 to Juneﬁ 818 10°9 May 15 TIsaac
January 9 to 16 4 40 July 8 t010; July 10 to 17 20'6 13-3 April 10
June 19 to 26t + 81 ) 2504 155 + April 3
January 23 to 30 + 16'5 334 136 April 10
January 9 to 16 + 56:0 May 15 t(- 22; May 2\! ln June 5 248 18+0 T April 3
kehms,ry 18 to 20 + 200 March 27 to April 8f 267 185 + Apil3
June 19 to 26} + 130 April 31010 331 17:0 t July 3
Jam 9 to 16 - 22:7 July 17 to 24 39:0 137 May 29
June 26 to July 3t - 30 April 3to 10 27°0 20°0 1 April 3
une 261 + 72 January 9 to 1 361 180 t April 3
January 23 to 30 + 34 une 5to llf 365 65 March 61
June 26 to July 3t + 230 May 29 to Junes 605 56-1 June 5t Carter 719

John G. Wolbach

rary, Harvard

Center for

* Provided by the NASA Astrophysics Data System



http://adsabs.harvard.edu/abs/1870GOAMM..30K...1A

