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2 oF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, 1871. 3
T B -
i (I) WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TIME. }
NAME 5 Construction of Escapement and Balance, | Naxe
u \Dl:'ﬂl No. | e f“°f‘;'";°h - Jan. | Jan. |Jan.28| Feb. | Feb. | Feb. |Feb. 25 March | March | March [Mar.2s] Apil | Aprl | April | Agril |apritas) May | May | Moy |May 27| Jume | Juno | Sune \Fune 24| Fuly | July | Faly .‘IuVy]J\llyiﬂ‘ or No.
AKER 5 escription furnished by the Maker. osl to _ os|. 10 » to — 5t fo to L 5_oola to | 0
21 2198 | pp” | 411 | 11—18 1825 | g | 4—11 | 11—18 | 1825 |y o) 1—8 | 8—15 |15—22 (2229 Mnyﬁ 613 1320 20—27 | 5 | 3—10 |10—17 1724 | po | 1—8 |8—15 | MAKER.
t t t t t t t T
C. Frodsham. 3423 | 2 dsham’s new reversed balance. —~ 38 |- 26| 32 |~ 66— 73 |- 92 |- 88 |- 70|-100 (- 81|~ 94 — 70| 50|~ 36|- 73|~ 63| 58|~ 63|~ 49|~ 58— 80| 81|~ 80| 104 |- 72| 68 | €. Frodsham.
Weichert 2 ary compensation. ~ 87 |- 68| 72 |- 27 |- 31 |- 24 |- 10 |- 51 |- 37 [ 33 |- 69 - 856|120 |- 117 |~ 123 |~ 98 |~ 107 |- 95 |- 107 |- 104 [~ 59 |~ 81 |- 108 |- 108 |- 98| 96 4 || Weichert
Kingston .. 2 |y acting in cold. ~ 78 |- 92 (-~ 66 — 38 |- 16 |- 15 |- 23 |- 64 [~ 49 |- 35 |~ 56 ~ 03|~ 16 |- 40 |- 50|— 32 |— 41|+ 08|~ 40— 55 |- 25|~ 64 |— 67 |— 59 |— 36|— 25
Da 2 | Au mpensation. —~ 85 |— 32 |- 25 — 65 — 64 |— 83 |-102 |-~ 86— 88— 69 |~ 91 - 72|~ 69 |- 71 |- 69|— 69 |- 62|— 79|— 52|~ 57 |- 35|~ 96 |- 111 |- -
2 | Ordinary halance, with slight alteration. + 15 [+ 35|+ 16|+ 10|+ 20|+ 40 |+ 38 |+ 44|+ 53 |+ 83 [+ 67 + 28|+ 87|+ 68|+ 57|+ 81|+ 85|+ 85|+ 08|+ 96|+ 131 |+ 84 |+ 86 |+ 124 |+124(+126
|
Ordinary auxiliary compensation to-balance. — 43 |- 32 (- 45 |- 49— 53 |- 41|- 31 (- 87 |- 91 |- 84 (-101 - 54 |- 25 |- 52|~ 76 |- 87|
— 82 |- 26 |- 18 — 29 — 25 |- 61|- 81 |—1338 |-130 - 99 [~108 — 81 |— 70|~ 85 (-108 |- 66 |—
Continuous auxiliary to the halance. + 59|+ 64|+ 72|+ 58|+ 85|+ 21|+ 16 [+ 60|+ 55|+ 78 [+ 52 + 42 [+ 47 [+ 50 [+ 58 [+ 97 |+
balance, with a slight alteration. + 837 |+ 15|+ 16 |+ 51|+ 04 |- 21 |- 15|+ 10|+ 24+ 33 |- - 36 |- 16|~ 11|~ 38 |- 11+
to balance acting in extremes. — 74 |- 73|~ 68| 76|~ 53 |~ 74 |- 58 |- 136 |- 186 [— 118 |~118 - 66— 59 (- 79— 79|~ 89|~
sanc 407 | 2 | Doutlle arm balunce without ausilay. — 06 |- 74 |- 55 - 92 (=100 |- 94 |- 74 - 60 |- 70 |- 60 |- 80 26|— 15 |- 40— 49— 40| 35|~ 16|~ 16 |- 11|+ 09|
E. Dent & Co. 3106 | 8 "\(lllm! recei ] + 133 |+ 126 |+ 124 |+ 77 |+ T4 [+ 60|+ T4 |+ 100 [+ 91 [+ 71|+ 65 +136 |+ 139 |+ 164 |+ 136 |+ 135 |+ 12°0 |+ 130 |+ 187 |+ 139 |+ 130 [+
G. Davison 2 ~ 79 (- 92 (- 105 [~ 64 |- 63 |~ 60— 38|~ 55 |- 67— 43 (- 51 — 07(+ 28+ 49 (+ 46 |+ 60|+ 56 |+ 64+ 50+ 51+ 08|~
r 2 ~ 89 (- 37 |- 85 — 59 |- 61|- 35| 39 |- 50| 35 |- 32 |~ 58 4 05|— 21 |- 39— B1|— 45 |~ 44 |- 40 |- 67 |- 67 |- 94 |-
J. Fleteher 2 4 65|+ 65 [+ 59 |+ 91|+ 85 [+ OB [+ 106 |+ 44|+ 57 |+ 49 |+ 19 98|+ 107 |+ 139 |+ 101 |+ 121 |+ 105 |+ 180 [+ 115 |+ 107 |+ 68 |+
Usher and Cole 2t |2 ry to balance, 4 85 |F 51|+ 45+ 5|+ 58 [+ 66 [+ 84|+ 26|+ 34 [+ 41|+ 20 +124|+ 125 |+ 86 |+ 82 [+ 85 [+ 83 [+ 91|+ 73|+ 66|+ 25|+
Vhi 2 ry compens — &4 (- 77 |- 75 |- 149 [~ 152 |- 186 |~ 191 |- 212 |~ 104 |- 173 |- 188 —109|— 79 |- 92 |~ 1111109 |- 123 |~ 118 |~ 131 |~ 146 |~ 152 |~
2 | Auxiliary compensation. —~ 97 |— 90— 74 (— 90 |- 83 |- 104 [— 107 (~ 198 |~ 174 |— 161 |~174 —-106 (- 112 [~ 93 [~ 86 |— 68 |— 65 (— 56|~ 90 |- 06 |- 84 |-
2 | Kullberg’s flat rim balanee, without auxi 128 |- 122 |~ 187 |~ 142 |~ 133 |~ 145 |~ 138 |- 65 |~ 65 |~ 65 (- 67 — 64(— 74— 75 (- 65| 48 |- 38|— 44|~ 15| 19|+ 08|+
2 | Ordinary balunce, auxiliary acting on jo —102 |- 83 |~ 70 38 |~ 85 |- 238 |- 12 |- 63 |— 65 |- 80 - 71|— 49 |- 11|— 19 |- 06 |- 04|+ 10|+ 36|+ 36|+ 79 |+
‘ 4 22|+ 20 |— 11— 48|— 31 |- 62 |- 68 |- 85| 87 |— 88|-110 + 01— 04— 22— 21 |- 20 |- 34|~ 26| 46— 42 |- 57 |- 70 |- 65| 82 - 23(- 21| 05|~ 10
| 4 66|+ 58 [+ 59 |+ 56|+ 67 [+ 20| 29 |- 89 |- 76 |- 54 |- 57 — 2304 20 |+ 71|+ 84 |+ 106 |+ 112 |+ 119 |+ 124 |+ 121 |+ 104 [+ 84 [+ 93 |+ 138 +160|+149 [+147 |+ 153
vy compensation, + 44 [+ 126 [+ 150 [+ 66 |+ 1568 [+ 102 |+ 150 |+ 75 [+ 49 |+ 81 [+ 34 — 39|~ 11|+ 19|+ 16|+ 11|+ 25|+ 44|+ 77 |+ 44 |+ 23 |+ 41+ 25|+ 39 + 25+ 40[+ 45(+ 49
ry acting in all temperatures. 4 40 [+ 39 |4 41 |+ 95 |+ 113 [+ 130 [+ 141 [+ 55 |+ 63 [+ 51|+ 63 4 76|+ 65|+ 83|+ 77|+ 89 |+ 65|+ 70|+ 50|+ 62 [+ 59 [+ 145 [+ 208 [+ 152 [+ 40|+ 24 + 30|+ 26|+ 31 | Reid and Sons .
ry to balance acting in extremes. ~ 40 | 54 |- 92 — 88— 99 |- 91 |- 104 |~ 46 |- 51 |- 19 |- 32 - 83|~ 75 |- 43 |- 37|+ 44|+ 36|-104 = 27|+ 46| 30 |- 72 |- 94 |~ 94 |-121|— 73|- 50|~ 45|~ 57 | Parkinson &Bouts.| 1162
Ausiliary compensation. +124 [+ 201 |4 230 |+ 186 |+ 169 |+ 156 |+ 194 |+ 185 |+ 115 |+ 16 |+175 #1074 |+ 178 |+ 140 [+ 189 |+ 141 |+ 180 |+ 145 |+ 155 |+ 123 [+ 137 |+ 69|+ 82|+126(+ 03|+ 131 | J. B. Fletcher ......| 2969
vy acing in old — 81[-128 [~ 75 |~ 84 [+ 78|+ 71|+ 02 [+ 50|+ 60 + 78 |+ 88 430 |+ 27 |+ 19| 51|+ 51|+ 68 |+ 126 |4 116 [+ 180 [+ 147 |+183)4131 |4+ 159 |+ 155 |+ 157 || Highley. 5435
y ~ 28 |- 42 |- 38 |- 01| 86 |- 05 |- 124 - 151 |- 55 |- 40 |- 15 b 88|t 85 |T 73|C 61|T1ia |~ o9 % ko |+ ks |\ 85|+ 89 |~ 39" 05| 108|104 |~ 99 | J. Flewcher - 2021
New aunilaty sompensition. — 47|+ 07|+ B8+ 18+ 39|+ 46|+ 74 |+ 159 |+ 104 |+ 217 [+233 4224 |+ 222 |+ 224 |+ 241 [+ 209 |+ 219 |+ 246 |4 231 |+ 260 |+ 20°0 | +375|427:0|+ 265|275 |+ 281 | Vissicr 326
Ausiliary compensation. + 83 [+ 106 4+ 90 [+ 117 |+ 129 |+ 136 |+ 149 |+ 14 |+ 105 [+ 50 |+ 48 4181 |+ 218 |+ 209 |+ 202 |+ 176 [+ 182 |+ 47 |- 29 |- 08 [+ 04 |+122|+125|+151|+17:2|+ 178 | J. B. Fletcher ......| 2885
Ordinary balance, but with different proportions. [~ 12 [ 11 |- 06 |+ 21|+ 16|~ 01|+ 04 |- 95|- 91| 98|-135 - 34— — 10— 10|-102 |~ 225 |- 225 |~ 189 |+ 05|+ 10|+ 06|+ 29|+ 22 | Blackie . 826
Auxiliary to balance Yoos|+122 |1 149 v 72+ 80+ 70 [+ 74 |% 50|+ 41|+ 38| 20 - 89 |- - 77|- 92 |- = 31 |- 56 |- 50|-203|-140 ~123| ~145|~ 132
Auxiliary compensation. ~ 132 |- 120 |~ 138 |- 204 [~ 171 |~ 105 |~ 155 |~ 20| 00 [+ 45 |+ 69 + 10 |4 4 53|+ 58 |+ 151 |+ 124 |+ 147 +180 |18 |+19°8|+ 187
Construction as in former years ~ 104 |- 118 |~ 110 |~ 189 |~ 24'2 (— 274 |~ 99 |- 37 [~ 53 |- 32 |- 60 + 48 |+ — 16 |- 27 |+ 13 |- &5 |~ 71 0|+ 014 05|+ 40|+ 3914 37
Anulm—ymmpmnuonnsmfwmryem 156 [~ 174 |~ 105 [~ 94 |~ 132 |~ 105 |- 68 |- 48 |- 28 |+ 44 |+ 25 + 143 |+ 4 264 |+ 267 |+ 156 [+ 80 [— 17 [+ 23 |+156|+184(+207|+21'9 |+ 214
Auxiliary compensation. + 182 [+ 183 |+ 184 |+ 172 |+ 172 |+ 162 [+ 175 [— 60 |— 70 |— 62 [-140 + 04|+ 108 |+ 80|+ 88|+ 28 [+ 39 |— — 92 |- 106 |- 96 |~105|—115|-114/— 91|~ 91
Ausxiliary compensation 4 44|+ 78|+ 90 (= 02 [+ 11 |- 10| 23 |- 251 (- 281 |- 214 (106 — 09|+ 30|+ 21|+ §5 (- 87 |- 14| 135 |- 105 - 65|~ 76| 68| 85—111|~ 81|~ 03
Poole’s auxiliary compensation to balance. — 74 |~ 101 |- 185 |- 240 |~ 243 [~ 219 |~ 200 [+ 46 |+ 71|+ 65 [+ 53 — 04 |- 143 - 141 |- 120 |~ 107 |~ 112 |+ 536 |+ 9 |+ 125 |+ 82|+ 55|+ 80|+ 88|+ 57 || McGrego
iary to balance. ~ 08|+ 26!+ 82| 19 |- 05 |- 28 |- 26 —247 |- 254 |- 251 [-209 — 74 |— 55 |- 55 |- 17 |- 78 |- 75 — — 324 |— 871 [— 354 |~161/~160|—203|—16:0|— 13'6 || Shepherd and Son...| 1723
Auxiliary acting in cold. — 131 |- 177 |- 195 i—la-a ~ 141 |= 130 |~ 115 |+ 14'5 |+ 191 |+ 205 |+184 - 29 |- 27 |- 19 67 |— 35 |- 31 |+ 4+ 06 |+ 88 |+ 63— 67 —114~105|— 62|~ 112 || Reid and Sons .
y ’ ; y . y 2 s ¢ 4|+ 425 || D, Rei 1870
[No information reccived. 293 [~ 306 |- 827 |— 215 |~ 220 [~ 176 |~ 129 |+ 122 |4+ 175 |+ 213 | 4250 +140|+ 150 |+ 174 |+ 166 £ 237 |+ 941 [+ 30 [+ 18° |+ 104 [+ 221 |+324 |1 362 |+ 50|+ 414 |+ 421 X
Auxiliary compensation. 1 —~ 373 |- 467 |~ 500 |= 319 [— 362 [— 276 |— 217 |+ 283 |+ 278 |+ 337 |+ 386 + 2 + 189 |+ 141 + 204 |+ 309 [+ 48'6 [+ 570 |+ 641 |+ 6569 (+457 | +485 +574(+525 |+ 516 || William: 97
. " y ’ ’ ’ ’ ’ ' : .. | Blackie 657
2 | Original auxiliary. — 102 |~ 193 |- 204 |~ 99 |~ 127 [~ 84 |— 49 |+ 56 |+ 76 [+ 101 [+ 86 — 98|— 57 |- 16|+ 55|+ 53|+ 90|+ 86|+ 96|+ 102 [+ 139 |+ 90 [+ 85 [+ 98|+ 51| .. - - a
P | [No information received.] 4 01 [+ 77 |+ T4 |+ 124 |+ 119 |+ 155 [+ 202 |+ 307 |+ 328 |+ 343 |+ 380 20|+ 330 [+ 327 |+ 841 |+ 380 |+ 432 |+ 429 |+ 461 |+ 483 u?m +4?m(+ ‘f” +h'o'a +408 | +447| L. o | ‘- | Reidand Sons 2210
t t 1
Chronometrical Thermometer 4 2230'6/+1650'6|+ 1730°9| + 1450°0[ +1310°0| — 936:5| — 898'0, — 9350|-1138'3 »mﬁJunm +8135 | +784°0 |+ 758:0| +737°0| + 8940 | + 203°0| + 2253 [_mm _mlo-aszw_msol- 90 _1215»471 s! mo—unﬂ eal Th
Extremes of Temporaturo av] | O O A I I I T o e[ e s | | s|e oo s|e s|e o] s S| e e o xtromes of Tomperature 1
shown by the Self-Re 40—42 | 37—42| 36—42 | 42—40 | 4040 | 4240 | 46—54 | 65—81 | 69—82 | 69—83 [65—89| l45—51] 48—57 | 53—56| 53—57 | 53—58 | 50—60 | 52—58 | 52—67 | 56—03 | 66—84 | 69—94 | 70—04 To—o5 u-eua‘-euov—uu—vo aa—n { o by tho Sl egisiring
tering Thermometers ., | | ‘ ‘ N
The sign + indicates that the rate is gaining. The Chronometers are placed in order of merit, thelr respective positions being determined by consideration of the irregularities of rate exhibited in Table IIL
+ During these wecks 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 “The Chronometer Blackic 657 was found stopped on July 10; on examination by the malker it sppeared. that the maiu spring bad broken. Rid and Sone 2210 was
none of the injurious products of combustion can enter. withdrawn from trial on July 17, by the maker, by perm "The rates of these chronometers ure in placed i o sepurate diviion, in lplabe fen
“The Chronometrical Thermometer differs from an ordinary Chronometer only in the construction o{ the balance, the positions of the metals forming the compen- order of maker's name, as, on account of the somewhat shorter duration of trial, they are not Smclly comvmhc wﬂh Kok of 1 remaining Chronor
satiug rims being reversed. By this arrangement the effect of temperature is much magnified,
A2
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RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

Ar THE RoYAL OBSERVATORY, GREENWICH, 1871. 5

(L) WEEKLY SUMS OF DAILY RATES

IN THE ORDER OF TEMPERATURE, AS DETERMINED BY T

'HE CHRONOMETRICAL THERMOMETER.

ME g Construction of Escapement and Balance, ‘ NAME
oF No. from the N | | " P June | or No.
<) Jan.28| Jan. | Jan. | Feb. | Feb. | Feb. [Feb.2s| Aprit’] Aprit | May | apeit \ o July [7atyos| Fuly | Fuly | March | March | Mareh | Sune |Mar. 25/unc 24 June | June |
MAKER. 52 Deseription furnished by the Malker. o " to e O Ap"‘ Ap«' - May | May \MM’ July | Ty (T ; y 18]18—25| a—11 | 3—10 | , 10 © |10—17|17—24| MAKER.
e Feb 4 2128 [14—21| 11—18| 4—11 [18—25 |40 | 1 | 8—15 |13—20|15—20 —20l, 80 16132027 1—8 o5 A“g 522201522 11—18 | 18—25) 4— Apr.1 | July 1 I
£ - [May & Juae s ‘ to| ot t ot
— P O O A AR S RN N B ,‘.‘.“T—.‘ il AP _ 50
odshans new roversed balance. — 26|- 38|~ 73|- 66|— 92|~ 88 |- 70 |- 50 |- 63|— 36 - 73— 63 — 58|- 49 |- 72|- 68— 40— 48 = 47 =100 |~ 81—
— 68 |- 87 |- 31|- 27 |- 24|- 10 |- 85 |-120|— 95| 117 - 98 qun-ﬂ ~ 98— 96— 64— 77 |- &7 — 87 |- 33|~ Z
— 92— 73|- 16|- 38 (- 15 -13»3 — 08 |- 16|+ 08| 40 25— 15\— 15 |- 02 - ;: - gg - -
— 32| 35| 64 |- 65— 83|_102 |~ 72|~ 69 |- 79|- 71 |7 89— n
Gowland " Ordinars, btaes mith sight altration. Y 85|+ 15+ 20|+ 10|+ 40|+ 88|+ 28|+ 57 |+ 85|+ 68 T o8t nu\nu P + M
]g\chregor Ondinary auxiliary compensation to balance. — 39— 43!— 52— - — 28 80— 60,— - —
Sewil Ausxiliary compensation, - 26 |- 83— 25| - - 61 70|— 60— "
C. Frodsham.. 3461 3 | Condimuous auxiliary to the balan Yoealr b+ 35|+ + T 35 76+ 73|+ + r
hall. 1150 3 | Ordinary balance, with a slight alteration. Y15 |+ 37|+ 04+ . + a2 44 4 56|+ + - E Bl
Packinson & Bouts.| 1171 | Auxilary to balance acting in extromes, Zovs |- T4l s3 - - — 61 117 ~12:8|— - - Forkdnson & Bouts
i |
| | ‘ |
497 | 9 | Double arm balance without auxili | 4 |~ 96 |- 100 |- — 74 (- 26 |- 15| 14 » Ot e T b |7 e
| - 74 |~ 96 |- 100 74 |- 26|~ 15|~ 16 (- 40 _ -
3106 | g | [No information received.] I |¥ 126 |+ 133 |+ 74 |+ + T4 [+ 135 [+ 139 [+ 139 |+ 154 +1§»g :xgi b e 13-:
4675 | 5 | Auxiliary compensation. ”‘_ 79 [ 63 |— ~ 38 |- 07|+ 28|~ 6 49 I+ 474 a0 A Rl £
Kullberg 1802 | g Kullbcrgsﬂatnmhalmxce, without auxiliary. 7 |- 39 - 61|- — 39 |+ 05 |- 21 |- 4« 39 $ — 62— g4 A - 2
J. Fletcher 2679 | 2 | Auxiliary compensation. + 65 + 85 |+ =106 [+ 98 |+ 117 |+ 130 [+ 129 11 +1“ +u:r, +ns + 83 + 71 + 44|+ 68|+ 10+ 11
Usher and Cole......{ 3y | 3 | Auxiliary to balance, + 50 [+ 56|+ 66(+ 84 4124 [+125 [+ 91|+ g6 ! ‘ [y
e : 3 | ? g + 46+ 4%
ifin 350 | 5 | Auxiliary compensation. — 152 |~ 140 |~ 186 |~ 191 |~ 109 |~ 79 |- 113 |- o3 s S 77— 66 19
Hennessy 4673 Y compensation. — 83 |~ 00 |- 104 |- 107 [~ 105 |- 112 |- &6 [~ 93 62 68/- 68— 90 — 76 — 79 174 |-161
Kullberg. 1799 | 3 | Kullberg’s flat rim balance, without auxiliary. — 133 |~ 142 |~ 145 |~ 138 [~ 64 |~ 74 |- 44 |- 75 65|— 48|— 38|— 15 + 20 + 08 - 65— 6 Tsaac
Tsanc .. 2 | Ordinary balance, auxiliary acting on jewels, - 38 |- 40 |- 85 (- 23 (- 71| 49 [+ 10| 11 Z 19/- 06|— 04|+ 36 + 06 + 60 63 - 635
‘ | \ . ;
Chittender 2 | Auxiliary as in former years, - 31|- 48|— 62— 68|+ 01 |- 04 |- 26 |- 22 - P ! - 87 |- 88| A o3 Sowry o 7o
oy 770 | 3 | Auxiliary compensation 4 67|+ 56|+ 20 |- 29 |~ 23|+ 29 |+119 |+ 71 | 121|+161 +160 - 76 |- 54— 25
Glover 354 5 | Auxiliary compensation, +158 [+ 66|+ 103 |+ 150 |- 39 (- 11|+ 44|+ 19 | 44— 03 + + 49|+ 814 08
eid an 1492 | 2 | Auxiliary acting in all temperatures. #1138 [+ 05 [+130 [+ 141 [+ 75 [+ 65|+ 70|+ 83 T 62+ 404 24 + 631+ 51+ 4
mrkxnsan&nm\« 1162 | 2 | Auxiliary to balance acting in extremes. — 99 |- 88— 91|-104 |- 88 |- 75 |- 104 |- 43 + 46 —121 — 78 - 51 |- 19—
J. B Fletcher Auxiliory compensation. +16°0 |+ 186 |+ 156 |+ 104 |+ 268 |+ 813 |+ 189 [+ ‘ - : 5 |+ 155 |+
. ' 206 0|+ 69 + 3 |+ 126 |+ 115
Highley An ry acting in cold. + 78 |— 34|+ 71|+ 62|+ 13|+ 19 = 51|+ 50 b 13 +1:u 5 A prdd
compensation, — 86 (- 91| 95 |-124 [+ 05 |+ 89 |- 61 |- 51 - 99— 4 S |- a7 |+
Now. luxxlmrycompensatlan + 39 |+ 18 [+ 46 [+ 74 |4 257 [+ 250 |+ 241 |+ 230 Toia|7ars (Taro|va1 + a7s |+ 208 |+ 10 |+ 917 |+
Auxiliary compensatio +129 [+ 117 [+ 136 |+ 140 |+ 164 [+ 17:3 |+ 209 |+ 180 +182(+122 +125|+178 + 172 |+ 161 |+ 105 |+ 50 |+
Quinary balanco, but with difereat proportons. | — 0 |~ 11|~ 12 [+ 16|+ 21|~ 01|+ 04|= 70 (- 25 |- 18| 30 - 10|+ o»sL 10
Auxilnry to . 149 [+ 122 [+ 98 [+ 89 [+ 79 [+ 70|+ 74 |- 101 |- 79 |- 75| 72 ~ 092|203 - 140
compensaion. 2138 |~ 120 | 139 |~ 171 |~ 204 [~ 195 [~ 165 [+ 57 |+ 43 |+ 57|+ 20 + 58| +174[+180
Conatruion as in former ye 110 |- 118 |- 104 [— 242 [~ 189 [— 274 (= 99 |+ 33 |+ 62 |~ 16|+ 52 Z gl 01+ 05
Auxiliary compensation as in former years. — 195 |~ 174 |— 156 |- 132 [~ 04 [~ 106 [~ 68 [+ 20 [+ 64 |+ 207 |+ 110 +26" +158l+l“
Gowland 2 Au il rycnmpensuhon L 184 |+ 183 |+ 182 |+ 172 [+ 172 [+ 162 |+ 175 |+ 07 |+ + 88 .
'8 |+ 81 + 39 P e
Hemwessy. |24 compensat + 90|+ 78 [+ 44 [+ 11|— 08|~ 10 |- 28|+ 20|~ 04|+ 55 |- 31 -1 3 :
¥ h%ﬂ 4172 | 2 I’ooleluu’(\lmry eompens'\honiobnllnc@ |- 185 |- 161 (- 74 [~ 243 |- 249 |— 210 |- 200 [+ 19 |— ~ 120 |- 06 119 51+ b 85 $ 2
hepl !dand Son'.| 1733 | 2 | Auxiliary to balan 1% 52|+ 26 |- 08 |= 05| 19 |- 28 |= 26|- 47 |- 43|~ 17 |- g1 75151 ~ 156 - 160 |- | 25 1
Reid and Sons .....| 1215 | 3 | Auxiliary acting in cold. 108 [ 177 |- 181 |- 141 |- 139 |- 180 [~ 115 |+ 80 |1 — 67|+ 01 - 31| 6 i Zios | i1 0w Vs v
‘ . 250 |+ 221 |+ 181 |+ 184
ieid 2| [No information received.] — 327 |~ 306 |~ 202 [— 220 |- 215 [= 17:6 [~ 129 |+ 140 |+ 150 |+ 176 |+ 174 166 +101 | +180 |+ 231 |+ 241 | 4324 +362 L 406 |1 300 |+ 650 |+ 510 |+ 641
2 | Auxiliary compensation. — 500 |~ 487 [~ 373 |~ 362 |~ 310 [~ 376 |~ 217 |+ 26 |+ 69 |+ 168 |+ 130 11414168 +180|+20 | +309 +45-1’+49-5 ‘
i | | | 6 [+ 98
857 | 2 | Original auxiliary. — 204 199 |- 127 99 [— 84 |- 49 |- 93 57 [+ 86 6 o et T a0 |t
2 - - - - - L4 5 i + 08[+100 |+ 51| .. . : y 0 [+ 503
+| 2210 | P | [No information received.] PRt Al R - g+ 4 +330 |+ 429 |1 927 1323‘133 iinﬂ B uas‘uoa i ‘1“ “’:’7 *i“ ”'8 Y
- | S . B . . . . . ST ‘ T 1 3 | | (I ,:,_m:a‘ m:o 23550, Chronometricsl Thermorneter
Chronometrical Thermometer . ‘uusw!ﬂuo-a +1056:2/ 117309 +1556 +1459-0"+1310-0‘l+1xe1-o uoush 804 L 9135 7ok 0l 708 0“7;79+1930‘+znu 00 ‘ 1216/ me—xslo—ms—snso_waso 9365 -11177 -1138" i i
Fixtremes of Temperature o5 ) R B R R g ‘ s | ‘ o oo of o of : Extremes of Temperaturo as
| n 7 5 —s0| 76—05! 69—04 70—04) :
Wown by the et u_‘$ . o _69/63— v70 ov—vs soea G950 5—s1 Go—84 ] 7008 0. 94 7 { iyt Sl sbieing
g T Sl gl | ao~4zJ av—ni 40—43] 4049 42—49 u—wJ 4&—54‘ 4551 48—51‘ 5258 5356, ‘.53 57‘53_5350_wbz—0756vﬂ359—97“ 9”3 7“ o4 | | | ters
The sign + indicates that the rate is ‘ in Toble I1L.
gaining. ctermined by consideration of the irregularites of rate exhibited in Tuble
) " , their respective positions being determined by
+ Dusing these wecks the Chronometers wero placed in the chamber of a stove heated by jets of gus. The gus flames are exterior to the chabe, into | Ll Chronometors ave placed in order of;m:ll i et vnn amintion by he e apeed it hs iy g hnd ok, e and Son 2210 v
e G xw]ﬂ;l;u- pmdueudo; combustion can enter, | The """"“""‘"}' m“k';"' oy i‘n‘l'I‘ by -3mm. vt o these Chronometes roin consequence placed 0 8 sepor iton, in alphabetica
el Thermamete il trom an oxdvry Chropomeer oy the cons the positions of the metals the . | dravn from trial o July £ tvial, they are not strictly comparable with those of the remuining e
i
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6 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

At TEE RoYAL OBSERVATORY, GREENWICH, 1871

- (III.)—ABSTRACT OF THE PRINCIPAL CHANGES OF RATE.
NAME £ ADDRESS Construction of Escapement and | NAME
= alance, - T
or No. |& A from the Desrpin frished Timt Day | List Dy I - Grat Difference Dot NN o.
MAKER. 5 MAKER. by the Maker. of First | of Last |§ reatest etween oo efore and after G R.
s Week of | Weckof ég Weekly In what Week. Weeldy Sun] Tn what Week. the Greatest || "Seck i’ what day.
£ Rating. Rating. |2 . and Least. tho next.
C. Frodsham, 3423 2 | 84, Strand, London. C. Frodsham’s new reversed ‘balance, January 14 | Angust5 | 29 [ —10- to July 11 —- 26 January 21 to 28 78 April 22 C. Frodsham 3423
Weichert 216 | 3 | 112 Rathay Termce, Dute Dok, Cardift| Auxifay compensair January 14 | August 5 1 T BT Z 1o Fob. 5 to Mar. 4 113 Fbrimmy g Tume ot | Wetohort 2216
Kingston . saaL | 3|15, Iigh Street, ans ate. Auxiliary acting in c.,m January 14 | August 5 | 29 | — g- January 211028 T o8 May 3 to 20 10-0 + April 1 Kingston .. 5321
Davisons .. 4668 | 2| 6, Side, Newestle-on-] Auxiliary compensatic January 14 | August5 | 29 || —11- June 17 to 24t - 25 ranmryzsmreh 4 86 + Junc 10f Davisons . 4668
1284 | 2 | 178, High Street o, Bumderand. Ordinary batanee, with slight ateration. January 14 | August 5 | 39 | + February 4 to11 + 131 10t 121 + June 10 Gowland 1284
4173 | 2 | Clyde Place, Glasgo Ordinary auxiliary compensation to balance, January 14 | August 5 | 29 | —10- 17 to 24 - 25 Va; 13 to 20 84 1 April 1 MeGregor . 4173
3009 | 2| 61, South C‘“"' 5“'“" Liverpool. Auxiliary compensation. January 14 Ang“st 5|20 | —13 Jume, N n; - 18 Jumuary 28 toFeb. 4 115 January 21 3000
3461 | 3 | 84, Stran Continuous auxiliary to to the balance. January 14 | Avgust5 | 29 || + m,m,y 25to ‘V[m' 4 + 133 J“,,e 24 to July 1f 117 + July 1 3461
1160 | f | 13, Stoncheld Street, Ilington, London. | Ordinary balamce, with . slight alteration. January 14 | August 5 | 20 | — April to May 6 + 60 une 17 to 24t 97 pril . Birchall 1150
1171 | 2 | 59, Gracechurch Street, London. Auxiliary to balance, acting in extremes. January 14 | August b | 29 | —13- March 4 m 11t l\hrl.h 11to18t] — 53 Ilc\.\ruavy 1to18 83 March 4 Parkinson and Bouts 17
4907 | 3 | 147, Liverpool Road, Ilington, London. | Double arm bulance, without auxiiary. January 14 | August 5 | 20 | 100 Feby 1018 + 33 July 29 0 Aut s 183 + April 1 Tsaac 497
3106 | g | 61, Strand, Lon No nformation esived.] January 14 | Augusts | 20 || + 60 Tomry Jotoms T 10 ¥ 0 29 132 1 April1 E.T 3108
4675 | 2|6, Slde_, Newenslan-Tyne uxiliary compent January 14 | August5 | 20 | —10-5 January 28 to Feb. 4 + o1 July 29 to A\vgnst 5 17°6 + July 1 G. Davison .. 4675
1802 | g | 105, Liverpool Road, London. Kullbergl ft Him palance, without susiiary. | Jamoary 14 | Avcuat 5 | 20 | —14+5 June 7 to + 05 pri 150 + April1 ullberg.. 1802
2679 | 3 | 148, Lendenhall Street, London, ‘Auxiliary compensation, January 14 | Avgusts | 29 || + 1-1 June 24 to July 1f T 10 May 1020 110 + Apil1 3 Flewher 2679
iy | 2| 46,5t John's Square, Clerkenwell, London. Auxiliary to balance, January 14 | August 5 | 29 11 April 81015 t Apil 1 Usher and Cole
35 | |10, Cloudesley Squarc, Isington, London. | Auiliary compensation. January 14 | August 5 | 20 March 25 to il ” I %0 Ty 22 t0 20 162 April 1 || whi
4673 | 2 | 5 Wind Street, Swansea. Auxiliary compensation. January 14 | August 5 | 29 March 4 “, 1“ - 56 May 13 to 20 14-2 \hveh 4t
1799 | 2 | 105, Liverpool Rwl. London, ullberg’s flat rim balance, without auxiliary, || January 14 | August 5 | 29 February 18 to 25 + 42 July 15 to 22 187 Mareh 4t
1152 | 3 | 147, Liverpool Road, Islington, London. | Ordinary balance, auxiliary acting on jewels. January 14 | August5 | 20 January 14 to 21 ¥ 121 July 15 to 22 July 15
793 | 2 | 10, Wilton Road, Hackney, London. Auxiliary as in former years. January 14 | August5 | 20 || ~11-0 il + 2'9 Januar 21 lo zs ril 1
770 | 2 | 66, High Street, Belfast, uxiliary compensation, January 14 | August5 | 29 | — 8.9 Yarch 35 to Apri 1}; e Ty March 4t
354 | 3 | 8, Wrotham Road, Camden Town, London.| Auxiliary compensation, January 14 | August5 |29 | — 3.9 April 1t 8 + 1509 Junary zswleb H Tebruary 4
1492 2 | 41, Grey Street, Newcastle-on- 'l‘y Auxiliary acting in all temperatures. January 14 | August5 | 29 | + 2-4 July 8to15 + 20°8 June 7 to 241 F July 1
1162 | 2 | 59, Gracechurch Street, London. Auxiliary to balance acting in extremes, January 14 | August5 | 20 | —12-1 July 1to 8 + 46 May 27to .vm 3 May 13
2069 | 3 | 148, Leadenhall Street, London. Auxiliary compensation. January 14 | August5 | 29 | + 6-9 1t 318 April 8to 15 244 10+ April 15
5435 | g | 45, High Street, Shecrness. Au ing in cold. January 14 Angust 5(20 | —12-2 January 21 .Z zg : 159 Jxrxy 15 to 22 281 10- February 11
2021 | 2 | 148, Leadenhall Street, London. Auxiliary compensation. January 14 | August 5 | 29 || —15-1 March 4to11t + 95 April 1to 8 246 12 + July1
326 | 2 | 31, Rue des Drapiers, Havre, France, New nuxlharywmpensahon January 14 | August 5 | 20 || — 47 January 14 to 21 + 290 June 24 to July 1} 337 (R March 4t
2885 | 2 | 148, Leadenhall Street, London. Auxiliary compensation. Janvary 14 | Augusts |20 | — 2-2 TJune 10 to 174 + 918 April 29 to May 6 240 13- March 4t ; June 3f
826 | 2 | 24, Amwell Street, Clerkenwell, London. | Ordinary balance, but with different proportions,| January 14 | August5 | 29 | —22-5 , June17t028f| + 29 July 22 to 254 194 + July 1
1737 | 3 | 53, Leadenhall Street, London. uxiliary to balance, January 14 | August5 | 29 | —20-3 Jllnch‘lOlylo 17f; Jme 17 to 24t) + 2:9 Jumn\ry wioFend 352 153 Juy1
347 | 3| 10, Cloudeley Squarc, Tslington, London. | Auxiliary compensation. January 14 | August5 |29 | —204 'rp},umry 1011 + 193 26090 397 13- March 41
5417 | 2 | 11, Spencer Strect, Goswell Road, Lo don.| Construction as in former year, January 14 | August 5 | 29 | —27-4 Tebru 18 to 25 + 62 Apnl 336 17 February 25
2176 | g | 174, St. John Street Road, London. ‘Auciliary compensation ss n former years, Tonuary 14 | August5 | 20 | ~19.5 January 28 to Feb. 4 + 967 May 27to Gunca 452 13-3 + July 1
2747 | 2 | 178, High Street West, Sunderland. Auxiliary compensation. January 14 | August 5 | 20 o il . January 28 to Feh. 4 324 235 March 4}
4682 | 25, Wlml Street, Swansea. ry compensation. Jonuary 14 | August 5 | 29 Tarch 25 to ‘4\‘::'113 et Tanary 28 to Feb. 301 e Morch 4}
4172 | 2 | Greeno ‘s auxiliary compensation to balance. January 14 | August 5 | 20 February 4 to11 + 1208 Jue 24 to July 1t 374 24 arch 4
epherd 1738 | 3 | 53, Leadeohall Strect, London, i e. Jonvary 14 | August 5 | 29 Jure to 241 b a2 January 28 to Feb. 4 03 2- 11
Reid and Sons 1215 | 2 | 41, Grey Street, Neweastle-on-Tyne. Auxiliary acting in cold. Janvary 14 | August 5 | 20 Janvary 28 to Feb. 4 ¥ 205 March® 18 to 25} 00 260 arch 41
D. Reid .... 1870 | 2 | 41, Grey Street, Neweastle-on-Tyne. [No information received.] January 14 | August5 | 20 | —32-7 26 to Feb, 4 + 425 July 29 to August 5 753 251 March 41
Williams and Co.. 97 | 2|3, Bute Docks, Cardif. Auxiliary compensation. Tomuary i August 5 | 20 | —50-0 ‘m:ﬁ?{, 8 to Teb. 4 659 Tune 24 to July 1 1g i March 4
Blackie . 657 | 2 |24, Amwell Street, Clerkenwell, London. | Original auxiliary. January 14 | July 8 |25 | —20- Teb. 4 + 139 June 3to 10 34'3 17-9 t April 1 Blackie .. 657
Reid and 2210 | P | 41, Grey Street, Newcastle-on-Tync. [No information received.] Tonuary 14 | July15 | 36 | 101 fmecs fale Pt parro June 3t010f 543 105 March 4 Reid and Sons - 2210
‘The sign + indicates that the rate is gaining. The Chronometers are placed in order of merit, their rcspccuve positions being determined by consideration of the irvegularities of rate extibited in the Tuble above.
+ 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 ke Chronometer Bluckie 657 was found stopped on. Jul xamination by the maker it appearcd that the main spring hud broken. Reid aud Sons 2210 was
the injurious products of combustion can enter. In the column “ Before und after wht day ” the positions of tho symbol (1), before or after the date, indicato itivivawn from trial og July 17 by the maker, by permission. The rates of these chronometers are in consequence placed in a separate dwmun. in alphabetical
respectively exposure to beat in the week immediately preceding, or in tlw week immediately following. order of maker’s nume, as, on account of the suml.wlml shorter duration of trial, they are not strictly comparable with those of the remai ‘hronometers,
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