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AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1905 JUNE 17 To 1908 JANUARY 6. 3

2 RATES OF CHRONOMETERS ON TRIAL ¥OR PURCHASE BY THE ADMIRALTY,
IN ORDER OF TIME.
) () WEEKLY RATES NAME
NAME 5 B - Sept. |Sept. 80| Oot. | Oct. | Oct. | Oct.28| Nov. | Nov. | Nov. |Nov.25| Dec. | Dee. | Dec. | Dec. |Deo. 30 oF No-
or No. Ef; Juno |June2e| suy | swy | suy | suy |suyoe| Avg | aug | Avg [Awg 2| Sepr | st | sep. 2830 | 080, | 714 | 1421 | s | yfo | unr | m-as | 1e-as |t | o—o | 018 1028 | 2a—so| ple || MAKER
MAKER. P&l r-as | oy | =8 | 515 [ 16—a2 [se—un | \ o | 512 | 1210 | 1920 | g0 o | 29 | 916 | 16-28 + ki t1t . -
| It t + + . . . . B . . B . . . . . . .
. R . ) \ R \ N ) R s s R —76|—79| 94| —80|—82| 112 —185| —114| — 72| = 72| = 78| —85|—69|— 69|~ 61| Kullberg.. 7688
Kullberg. 7583 | 2| — 78| — 78| —66|—74[—61|—56|—49|—95|—11-9 —11-1|~88| =83 —111|—99 51| 441|440 | 4 48| £ 50| 488|449 4884109 483|476 +7:0| 4 7:0 | 4 75 | 4 6:8 | Johannsen 5648
Johannsen .. 5648 | 2| — 12| — 10| —086| 4 15| 4 14 4 17|+ 17| 4 04|+ 09| 4 28|+ 26| + 86|+ 89| +54 496|472+ 70| +82| 476452471 +1nzs‘+1o~a 4105 | 4 74 | + 88| 4 2:8 | — 0:8 | — 03 || Johannsen 6870
Johanusen . 5870 | 2|+ 40 |4 48| 66| 4 68| 483 4 81|+ 86| 445|412 +31|+58|+79)+69) 104 — 38| —50|—58|—48| 40|59 _5.”_1‘3‘_,_,.0 27| —81|—58|—48 — 48| — 42 Liley &Son... 1590
Lilley & Son... 1690 | 2| — 08| — 16— 47| —5:0| 64 —67|—66 —91[—11-2| —81|—68|—20|—81|—36 —10|— 40| —52|— 49| —81| 21|14 19| 05| —01|—82| 58|44 —58|— 61| N FDot.. 82122
M. F. Dent.. s2122| 2| — 87| —87|—82| =50 40 —47|—40| — 44| —51|—49|+03|+52|+87|+22 |
; 64| 437+ 26| +29| 490|480 +s~1‘+s«z 459|+388|+30| 4380|441 440|441 Kullberg. 7687
Kullberg.. 7587 | 2[4+ 18| 4 14|+ 26|+ 47| 489 4 48|+ 33|+ 64|84 4110|+100| + 82 + 70|+ 63 —11:2 | —14'8 | —14-8 | —13-9 | — 8-3 | — 7'8 | — 84 | — 84 | —18-8 | —12:1| —18-2 | —16'3 _14-21-14-9 —15'9 || Kullberg. | 7488
Kullberg.. 7486 | 2| — 78— 70— 67| 62| 69|66 —65|—57 —50|—68|—94|—07|—114|—09 —79| = 76| 91| —95|— 27|12 _2.5‘_2.5 — 65| — 58| — 68| —85|—75|—78| —101 | Lilley &Son.. 1680
Lilley & Son... 1689 | 2 — 92| — 86| —78|—71|—75| 84| —80|—42| —48|—21|—20|—54|—64|—82 129 158 | 168 | —12:0 | —101 | — 71 | — 60| — 81 | —116 | — 83| — 91 | —10:0 | — 9-1 | — 9:0 | — 90 1943
Asprey . 1948 | 2 || —15'5 | ~16:1 | —154 | —14'1 | —14-8 | —15-3 | —15-0 | —12'8 | —16-4 | —14:9 | — 76 | —13:0 | —18'5 | —163 —92|—1038|~-119| ~110 | — 62| — 57| —88| 09| —87| —68|—78|—105|—109| —11-4 | —13'6 7547
Kaullberg.. 7547 | 2| — 65| — 68| —48|—561|—57| —62|—57 —24|—21|—18|—11|—=30|—53|—72 ‘
4181 | 4128 | 410-2 | 4182 | 416:8 | 419°1 | +15:3 | 412:0 | - 47 | 4 77 | 4 76 | 450 | + 57 | 4 727 | + 79 51648
E. Dent & Co. 2| 4 87| 4106 | 4115 | 4121 | 4120 | 4189 | +12:0 | +12:2 | 4 5-8 | + 5:9 | 128 | +164 | 4153 | +18-7 79| 480|472 |4 90| 4117 | + 58| 4 84| 4144 | 4188 | 452 | 4 47 +a«o‘+3»a + 88| 4 7+9 || Ollivant & Botsford...| 81074
2|67 (459 464|487+ 91| 4100+ 94|+ 75|+ 06| + 12|+ 76 +59 +73| +75 —20°0 | —18-8 | —25-1 | —27-7 | —81'4 | —25-2 | —267 | —25:6 | 824 —88-1“—31-2 —387:5 [ —38:3 | —88:2 | —29-8 || A. W. Webb. .| 569
2| —19-1| —20-0 | —25:0 | —30-2 | —80-9 | —30-1 | —26+5 | —29+6 | —26-7 | —21-6 | —22°5 | —22°7 | —26°1 | —22-1 451|441 431 +5,9‘+3,2 462469 —01|—09|461|+66 +5A9‘+7.a 462 451 | E Dent & Co..
E. Dent & Co... 50987 | 2| = 60| = 60| — 68 | — 70| =72 =70 = 70| =75 | ~10:6 | = 51|+ 14 |+ 70| + 68| 470 U8 | 71 | 474 | 4 59| 4118 | 418:2 | 418:0 | +28:3 | 4285 +n.31+2n,, 417:9 | 418:0 | 417-2 | 4169 | Johannsen
Johannsen . 5604 | 2| 4 60| 4 68| 4 46| 4 48| 4 84| 4 40|+ 45| 4164 83| 472! +97|+107 | + 04| 102 | ‘

| ~10|—19 —24|—28| 424476474 4568|4122 —80|—28
— 20| =18 —08| 418 +12| 418 +19|451| 459 |+01|+76|+22+11| 00

i — 28| —22|— 87| E Dent& Co

E. Dent & Co.. 58854 | 2 490458 426 (426|461 465455472 47202 —41|—64|—48|—40 —A-S‘Jolmmmsn

Johamnsen ... 6822 | 2| 4119 | 4121 | 4 8:0 | 4 8:0 | 4 78 | 4 54 + 49 | 4 2:8 | — 0:9 | — 01 | 4 31 [ 410:0 [ 41 | 4 1.9 +18'8 | 112 4120 | +14°1 | +18+4 | +184 | +188 | 4281 | 150 | 165 | +12°5 | +10°7 | 4115 | 4106 | + 89 | M. F. Den

M. F. Dent.. 82669 | 2|+ 42| 488|489 4 48| 454|448 + 66| 4117 | 4 94|+ 90| +152 | 4196 | +18:8 | 417:3 4188 | 4186 | 4118 | +16°0 | 4218 | +22:1 | 4227 | 4246 | 218 +12-a!+9-2 +87| 498 |+ 92| + 96 | Garduer.

Garduer.... 2| 4101 | 41040 | 4 99 | 4 9.7 | 4108 | 4118 | +11:6 | 4179 | 4179 | +19-1 | +21:9 | 4181 | 4138 | 4188 476|467 4 58|+ 61 4 95| 4158 | 4190 | 418:2 | 4 6:7 | 4 6:8 | + 6:6 | + 5:6 | + 94 [ + 8:3 | + 9:0 || E. Dent & Co. ...
2

E. Dent & Co..... + 87 | 4 82| 4100 | 4111 | 4110 | 4117 4 9:5 | 4107 | + 83 | +11-7 | 418:2 | + 79 | 4 6:8 | + 72

| +22]—06 -o-1w+0-11+7»z 4103 | 4188 | 141 | 416:0 | 4189 | 4+14:6 | +187 | 4114 | + 91 | 4 8:0 || S. Smith & Sons.
H17| =01 —44|—61|—60(—58|—809—26]+402|+82|+41|+58|+24|+32

8, Smith & Sous.... 7998 474 | A1 = 08| 25| 64| 4 86| 4 9:0 | 4171 | 4151 | 4114 | 4 T2 | - 5:2 | 4 7°6 | 4 7:8 | 4 1:2 || Johannsen ..
Johanusen .. 5786 44| 477 | 483 4109 | 4149 | 4145 | +10-6 | 410-9 | 4128 | 420-2 | +24°7 | 4197 | 4189 | +11-9 ~ 84| ~11'1| —12:1 | =119 | 00| 4 18 | 4 46 [ 4 82| 4 01 | — 21| — 49 | — 91 | — 0:8 | —115 | —11-4 | Kullberg®.
Kullberg... IO | D | 4169 | 168 | 189 | +16:6 | 186 | 480°2 | +30:0 | 262 | 260 | 420°1 | +28°8 +28-2 | 4219 || Usher & Cole..

Usher & Cole..,
A, W. Webb,

1956 80| 47T | 78| 472 | 4 91| 4 71| 4 92| 412:2 | 4183 | 4279 | +24:0 | 4200 | 4 99 [ +15-0
5695 +12:0 | 4162 | 418:1 | 4201 | 4227 | 4258 | 4800 | +22:9 | 419°3 | 419-7 | +28:0 | +30'5 | +82:8 | 4848

2
2

7329 | 2| — 74— 89| — 98| 111 —11-7 | 124 | =117 | — 67 | — 06 | 4 54 | + 86| + 17 | — 08 | — 85
2 862 | 4350 | 436'6 | H0°3 | 14 | 4288 | +O1'8 | 4527 | 488:0 | 480°4 | 4413 | 4480 | 4450 | H48°1 | 019 | A W Wb
2

4282 | 420:0 | 421:8 | 4-28:5 | 4-80-2 | 4272 | 4324 | 4404 +uvni+sz-5‘-wl-a +429:9 | 4822 | 482:0 | 4289 || Lindqvist.
Lindqist.. |

11 2 4 16| 4 08| 4 06| 4 28| + 96 | 4102 | +14+4 | 4177 | 4168 | 4177 | +22:1 | +26:5 | +26°6 | +80-1
1

o+ 526 |4-209-4| 41926 | +-514-4 | —1608-0|—8009-7|—B121-0|—1474-5| 4-987 4 | :632-8 | +-785+5 | +-668-2 | +-689-8 | 17824 | 4-855.7 || Chronometrical Thermometer.

|—2418-5(—8487 8/ —8621 -8 —2411+5) —649-1 | —250+8 | —119-6

—781-0

© o . . o N o 59:0 578 575 541 751 943 921 746 487 624 51-2 512 518 504 499 Mean Weekly Tomperature,
Mean Weekly Tomperature, 66-9 | 67:6 s | s 868 | 070 | 986 | 869 | 661 | 627 | e10 . \
L,, o afo efle oo olo o|le oflo olo eflo ofo ofle oo o o o ¢ Extremes of T
o P S S O DS DS S I R IS l677-604/563-58 58 57206 4-984/80- 1/46-2-50-5/49-0-54-0/474-55-5497-546/60-0-52/9/48:0-52:0/44:2-58-4 { shown by tho el
B teruti i shows by ) o5 687659-702077-104 701758 1.75.8168:8.707/80-4-88¢ '028.10871822-89.8/63.5. 68-6/60-4-64.9/60-5-61.8 il | bgThememiton, ~

\ \
|

Tho wign - indicates that the rate is gaining.
+ During those waeks the Chronometers wero placed in the chamber of a stove hested by gus, the temperaturo being regulated by Kullberg's automatic

Loveruor whicli controls the supply of gas.  The gas llames are exterior to the chamber, nto which none of the ijurious products of combustion

“The Chronometrical Thermometer differs from an ordinar ‘i i it i
Chronon ometer differs from wn ordinary Chyonometer in the construction of the balance only, the position of the metals forming the compensatin
vims being veversed. By this arvangemont the effect of temperature is much magnified. e ¢ " ¢

The Chronometers are placed in order of morit, their respective positions being determined by considoration of the irregularities of rate exhibitel in
Table 1L,

Ouly those Chivonometers have been included in this list for which ¢ did not exceed 12 seconds.
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4 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE RoYAL OBSERVATORY, GREENWICH, FROM 1905 JUNE 17 10 1906 JANUARY 6. 3
; (I1L) WEEKLY RATES IN ORDER OF TEMPERATURE AS DETERMINED GENERALLY BY THE CHRONOMETRICAL THERMOMETER.
NAME §: ) L. : N NAME
RO I i bl Pl Tl o Bl el o el P Bt Bl e s (3 0 gy |y | gy | [ | o (03w (05 | g | | e |

a Jan. 6 Dec, 2 Oct. 7 =24 | July1 | Aug.5 | 1—8 | 16-22 | 2220 | 816 | 1118 | 2128 | Sept.3 | 512 | Nov. 4 | 4—11 | 1210 | 1020 |

Kaullberg... 780 | 2| 72| — 61| — 00| — 78| — 00| — 85| — 72| = 80| — 70| — 04| 76| — 90| —11-1| — 88 78| 78] — 49 66| —o1| b6 — 74| -1 \ —e2|— e8| 05| —ua|—1ss| —1rs | -1t Kullberg. 7688

Johannsen. 5648 | 2| 4109|468 | 475|476 470|470 +88|+48|+4 41| 440|451+ 54439 +36 —12| =10 417 —06|+14|4+17 415 4838 +50|+26|+04|+38|+49|4 09| + 28 || Johannsen..

Johannsen 2| 4108| — 08| — 08| 4 74| 4 28|+ 83| +105| 4 8:2| + 72|+ 70| + 96| +10:4| + 69|+ 79 + 40|+ 43 + 86 ! 466|488+ 81 + 68| +410:6 | + 76| 458445452471 412 | + 31 /| Johannser

Lilley & Son. 2|(4+10|—42|—~49|—-81| ~48|—58| —27|—48| —50|~58|—3838|—85|—31|— 29 —08f—16 — 66 i — 47| — 64| —67 | = 50 — 13 ! —~ 49| —68) —91 |- 59| —52| 112 —81 | Lilley & Son..

M. F. Dent... 82122 | 2|/ — 05| —61|—58|—32| —44|—53|—01|~49|—40|—-0562|—10|+22)| 437|452 — 87| =87 —40| 82| — 40| — 47 — 50| 410 |—81|408| —44|—21|~14 —51|—49 || M F.Dent...

Kullberg. 7587 | 2( 4594 41| 4 40| 480 4 41| 480|488 429 +87| 426|464 +63| 470 482 418|414 483 426|489+ 48| +47 |+ 92|+ 90| 410:0| 4 64| 480|481 + 84 | +11:0 || Kullbor

Kullberg. 7486 | 2 (| —18:8 | —15'9 [ —14-9 | —18-2 | —14-2 | —16:3 | —12:1 | —18-9 | —14-8 | —14:8 | =112 | — 99 [ —11-4 | — 97 — 78| —70(—65|—67|—69|—66—62|—84|—88—94|—57|—78[—84|—50|—58 | Kullberg.

Lilley & Son. 1689, 2| = 65| —10-1 | — 78| — 6:8 | — 7:5 | — 8:5 | — 58| — 9:5 | — 76| — 91| — 70| — 82| — 64 — 54 — 92| —86|—80|—78|—75|—84|—71|—25 ‘ —27|—20|—42|—12|—25| — 48| — 21 | Lilley & Son..

Asprey 1948 | 2| =116 | — 90| — 99| —9:1| — 9-1 | —10-9 | — 88 | —12:0 | —15'8 | —15-3 | —12'9 | —16:3 | —13:5 | —18-0 —15'5 | —16°1 | —150 | —15:4 | —14-8 | —15-3 | —14-1 | — 8'1 J —10°1 | — 76 | —12'8 | — 7'1 | — 69 | —16°4 | —14'9 | Asprey..

Kullberg. 7647 | 2 || — 87 | —18'6 | —11+4 | — 7+8 | —10'9 | —10:5 | — 68 | —11:0 | —10°3 | —11:9 | — 9:2 | — 7:2| — 58 | — 30 —65|—68|—57|—48|—57|—62 —51|—09 —62|—11|—24|—=57|—3838| —21| — 18 | Kullberg.

E. Dent & Co.... 2| 447|479 477 | 476 | 457 | 4 50| + 77 [ 418:2 | +128 | +10-2 | 181 | 187 | 4153 | 164 + 87 | 4106 | 412:0 | 4115 | +12:0 | +18:9 | 4121 | 412:0 | 416:8 | +12:8 | +12:2 | 4191 | 4153 | 4+ 5:8 | 4 59 || E. Dent & Co. .

Ollivant & Botsford 81074 | 2| 418:3 | 479 |4 88| 4 47| 488|480 452|490 +80|+72|+79|+475|4 738|459 4+ 67| 459|494 +64|+491| 4100|487 4144|4117 | 4 76 | 4 75| + 5:3 | 4 8:4 | 4 06 | 4 12 | Ollivant & Botsford...| 81074

A. W. Webb...... 2|l —82-4 | —29-8 | —38-2 | —84:2 | —83:3 | —87-5 | —88-1 | —27-7 | —18:8 | —26:1 | —20-0 | —221 | —261 | —22-7 —19°1 | —20+0 | —26+5 | —25°0 | —30-9 | —80-1 | —80-2 | —25'6 | —31'4 | —~22'5 | —29-6 | —25-2 | —26-7 | —25-7 | —21'6 || A. W, Webb.

E. Dent & Co.... 2 —09 451|462|+66|478|469| +61|+439 441|431+ 51| 4 70| 4 68 |4 70 —~50|—~60 —70—68|—72|—70 ; —70|—01|+382|+414|—~75|+462|+69| —106 | — 51 | E Dent & Co. 58987
2

Johannsen ... 5604

4285 | +16:9 | 417-2 | 420-1 | 4180 | 417:9 | 4208 | 4 5:9 | + 71 | 4 74 | +11-3 | 4102 | 4 94 | +10-7 460+ 68| 445 |+ 46| 484|449+ 48| 4288|4113 | + 97 | +1:6 | +18:2 | +18:0 | 4+ 83 | 4 72 | Johannsen.

—20|—18|4 19| —08|+12 +1-s{+1~s 458|424 476|451+ 76| 474 459|491 || E Dent & Co,
119 | 4121 | 48 | + 80 | 4 78 | 4 54|+ 80 |+ 72| + 61 431|428 |+ 65| 455 —0:9 | — 01 | Johannsen..
442|488 466 4894 54| 448 ;43| 4281|4184 4152 | 4117 | 418:4 | 418:3 | 4 94 | + 90
+10°1 | 4100 | 41146 | 4 9-9 | 4108 | 411-8 | 4 97 | 4246 | 4213 | 421-9 | +17-9 | 4221 | 422.7 | 417-9 | +19-1
487|482 4 95| 4100 [ 411:0 | 41107 | 411°1 | 418:2 | + 95 | 4132 | 4107 | 4+15:3 | 4190 | 4 8:3 | 4117

— 41| —87|—22|—80|—28|—28| —22|—28|—19|—24| =10 00| +11|+22
72— 48] — 40| — 41| — 48| ~64| —02|F26|+58|+26|+90 419 441|4100
4169 | 4 89 | 4106 | 125 | 4115 | 4107 | 4155 | 14-1 | 411-2 | +12:0 | +18:8 | 417-3 | 4188 | 4196
4208|496 | 4 92| 4 92| 4 93| 87 [ +12:8 | 4160 | +18:6 | +11-8 | +18-3 | +18:3 | +18-8 | +18:1
467|490 488|466 494 456|468 461 467 +58|+75| 72468 +79

S. Smith & Sons.. 2| 416:0 | 4 8:0 | 4 91| 414:6 | 4114 | 4187 | 418:9 | 4 07 [ — 06 | — 01| + 22 | + 82| 4+ 24| + 58 417 —01| 89— 44| —60| 58| —61| 4141|472 441|~26|4108| 418:8 | 4 02 | + 82 || S. Smith & Son 7998
Johannsen 2| 4161 [ 412 | 478|472 | 4 76| + 52| 4114 | 4 2:5 | 4 41| — 08 | + 74 | +11:9 | +18:9 | +19-7 444|477 | 4106 | + 88 | 4149 | 4146 | 4109 | 4171 | + 64 | 4247 | 4109 | 4 8:6 | 4 9:0 | 4128 | +20-2 || Johannsen. 5786
Kaullberg. 7820 | 2 401|114 | —115 | — 49 | — 98 | — 91| — 21 | —11:9 | —11-1 | —12:1 | — 84 | — 85 | — 0-8 | + 17 | —74|—89|-117|—98|—117| —12:4 | <111 | 4 82| 00| 486 | —67|4 13|+ 46| —06 |+ 54 | Kullberg.. 7329
Usher & Cole... 1956 | 2 || 4800 | 4219 | 4282 | 4260 | 4268 | +22:1 | 4262 | 4158 | +14:9 | 4169 | 4+17-0 | 4150 | 4 99 | 4200 l+80|4+77|+02|+78|+91|+71|+72|4802| 418:9 | 4240 | 4122 | 415:6 | +18:6 | 418-8 | 279 || Usher & Colo.. 1956
A W. Webb... 5695 | 2 || 488:0 | 4519 | 448:1| 3418 | 445-0 | 4489 | 4-39-4 | 489-2 | +85-9 | 4-86:6 | +86-2 | 4848 | +52°8 | 4305 | +12:0 | 4162 | +80-0 | +18:1 | 4227 | 4258 | 4201 | 4827 | +81-4 | 428-0 | 4229 | 4288 | 4818 | 4198 | +197 | A. W. Webb, 5695
| |
Lindquist UL| 2 [ 4410 | 428:9 | +82:0 | 4316 +sz~2‘+29~9 +82:5 | 4285 | +20°0 | 421-3 | +28:2 | +80-1 | 4266 | 4265 416 |+ 08| 4144 | 06 +s»6'+1ovzi+z<3 4404 | +80:2 | 4221 | 4177 | 4272 | 4824 | +16:8 | +17°7 | Tindgvist .. m
Chronometrical Thermometer.. +s5;-1 7824 +73.;-5 +559;‘s +eas'~2 o528 4514-4 +zm;-4 +1s;-s + 52| 1166 —250-8| o401 51| —731-0| —828-1 | —850-0 —1033-3_11023»5‘_11@@_ 474.6{1508+9—2411.5|—2418.5|5000-7—51216| —487-5| 85218 Chonometrcsl Thermomtor

Mean Weekly Temperatur...... 487 | 49-9 | 50-4 | 51.2 | 61-8 | 512 | 524 | 541 | 578 | 575 690 | 61:0 | 627 | 661 669 | 67-6 | 68-2 | 686 | 70-9 | 71-2 | 718 | 746 | 75-1 | 85:9 | 86-8 | 943 | 92:1 | 97-9 | 986 || Mean Weekly Tomperature,

Extrounes of Teaiperst lluo“ ol . e ole ole oo ele o|e ele olo ele olo ele ale ele wle o o | (Extremes of Temperaturs
the Self-Registesing Thormoneters ’Yg 146:2-50 84 48:0-52:0 474-55'5 50-0-52'9 497-54:6/49-0-54-0/52/0-57-265'8-58+6/557-58'9 57-7-60-4/60-5-61-5,60-4-64-9163-5-68:6 165+0-687659-70-2(63:8-70-7/67-7 70-2(69-0-78:3/691-73:8(70+1-78:869-7-78-1 688794 82:2-89-383:4- 934;susMsu-a‘ss«zyss‘u.mzn"sz-x.ws‘/{ ;{‘»Ji}mcin'z “1'.;”::‘::
U wmete

The sign -+ indicates that the rate is gaining,

o, Clwonommoters wore placed i the chamber of a stove heated by Jots of the temporaturo being rogulated by Kllberg’s
controls the supply of gas. Tho gas. flames are sxterior t the chaniber, ino wieh none of the mjarious-products of

of rate exhibited in

The Chronometers are placed in order of meril, their respective positions being determined by cousideration of the irregulur
le TI1, .

Ouly those Chronometers have been included in this list for which b did not exceed 12 seconds.

puctor diflers fom. an_ordinary Chronometer anly in the construction of the belance, the position of the metals formivg the

t
compensating rims being reversed. By this arrangement the elfect of temperature is much maguiied.

John G. Wolbach Library, Harvard-Smithsonian Center « Provided by the NASA Astrophysics Data System
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RaTES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THK ADMIRALTY,

m | 2

13, Alderuey Street, Pimlico, W.

Reverse dotent, nickel steel balance ; bright steel spring.

) B A

The sign -+ indicates that the rate is gaining,

(IIL) ABSTRACT OF
NAME gé- ADDRESS Construction of Escapement, Balance, and Spring,

M :i ER. ™ é 5 M :1: ER. Description fn:nmi:h:: !by the Malker, \6:'&:1 R
A Sum.,’ ‘Temperature,
Kullberg........ 7688 | 2 | 105, Liverpool Road, London, N. Roversed dat ance; palladium spr ~ 15 |08 — 002
Johannsen .. 6648 | 2 | 149, Minories, London, E. Auxiliary compensation acting in heat ; palladium spring, | — 1:2 | 65:0 — 68-7
Johannsen .. 5870 | 2 | 149, Minories, London, E. Auxiliary compensation acting in heat; palladium spring. | — 08 | 48:0 — 52:0
Jilley & Son.... 1590 | 2 | 10, London St., Fenchurch St., London, E.C.| Ausiliary acting in heat ; palladiom spring. — 112|890 —102:6
M. F. Dent, 2 | 83, Cockspur St., London, 8.W. Auxiliary to balance acting in heat ; palladium spring. — 61 |42 — 584
Kullberg... 7587 | 2 | 105, Liverpool Road, London, N. Reversed detent, Kullberg's auxiliary balance; palladium spring. | 4 1-3 | 65:0 — 68-7
Kullberg... 7486 | 2 105, Liverpool Road, London, N. balance; palladium spri — 163 | 497 — 546
Lilley & Son. 1589 | 2 | 10, London Strest, Fenchurch Street, E.C. | Auxiliary acting in heat ; palladinm spring. — 101 |42 — 584
Aspre; 1948 | 2 | 11, 116, New Bond Strect, London, W. | Plai balance ; bright steel spring. — 164 |89-0 —102:6
Kullberg. 7647 | 2 | 105, Liverpool Road, London, . Reversed detent, Kullberg's vuzilisry balance ; palladium spring. | — 186 | 44-2 — 58+4
E. Dent & Co. .........{ 61648 | 2 | 61, Strand, London, W.C. Dent’s balance ; palladium spring. + &7 462 — 505
Ollivant & Botsford .| 81074 | 2 |12 & 14, St Ann Street, Manchester. Auxiliary to balance acting in cold ; steel spring. + 06 |89:0 —102:6
5690 | 2 | 28, Amwell Street, London, E.C. Ausiliary compensation ; steel spring. — 875 | 497 — 546
2 | 61, Strand, London, W.C. Palladium spring. — 106|890 —102°6
2 | 149, Minories, London, E. Auxiliary compensation acting in heat; palladium spring. | 4 16 | 88-4 — 986
61, Strand, London, W.C. Palladium spring. — 41 | 462 — 505
149, Minoris, London, E. Auxiliary compensation acting in heat ; palladium spring. | — 64 | 497 — 54:6
83, Cockspur Street, London, 8.W. Augiliary to balance acting in heat; palladium spring. + 88 |65:9 — 702
20, Lioyd's Square, London, W.0. Ausiliary compensation ; palladium spring. + 87 (497 — 546
61, Strand, London, W.C. Steel spring. + 56 | 497 — 646
9, Straud, London, W.C. Auxiliary acting in cold; steel spring. - 61 701-788
149, Minories, Loudon, E, Auxiliary componsation acting in heat ; palladium spring. || — 0-8 | 567 — 58:9
105, Liverpool Road, London, N. ‘Reversed deteut, Kullberg's suxiliary balance ; palladium spring. || — 124 | 69-1 — 78:8
839, 8t John Strest, London, E.C. Ausiliary to balance acting in cold ; palladium spring, + 71 691 —738
28, Amwell Street, London, E.C. Auxiliary componsation ; steel spring. + 12:0 | 650 — 687

| 677 — 702

AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1905 JUNE 17 TO 1906 JANUARY 6. 7
THE PRINCIPAL CHANGES OF RATE DURING THE 20 WEEKS.
T E
Difference Grontet " N ':’ :’ Yo.
between the | Difforence ean 3
. Sy Extremes e Grai” | vetweonons | Tempemtures | Teil Ko MAKRER
‘emperature, ‘emperature, an ek an for these @425,
& Sum. Temperature, e Least. the next. two Wesks.
(a) (®)

921 — 49 63:8 — 707 682 86 16 682 — 868 178 Kullberg 7588
869 + 109 46:2 — 50-5 487 121 34 921 — 746 18:9 " || Johanuse o648
50-4 + 106 | 697 — 781 746 14 41 il 196 | Johennsen L
o7-9 + 10 46:2 — 50'5 487 12:2 39 Lot 200 | Lilley & Son 1680 ,
9.9 + 52 63:5 — 686 66-1 13 52 98:6 — 859 27 M. F. Dent.. 8122
669 + 110 92-8 —108-7 986 9.7 61 5441 — 75:1 219 | Kullberg.. o87
51-2 - 50 89:0 —102-6 979 13 56 541 — 75:1 22:5 Kullberg .. 7488
499 — 12 884 — 984 943 89 68 541 — 75:1 226 Lilley & Son.. 1689
979 — 69 808 — 98:2 921 95 7.8 986 — 85'9 241 Asprey.. 1088
49-9 - 09 69-1 — 781 746 127 78 74-6 — 487 283 Kullberg . 754
487 + 1911 88:4 — 98-4 94-3 144 73 74:6 — 487 20:0 E. Dent & G o168
97-9 + 144 697 — 78:1 74:6 13-8 81 487 — 52:4 30-0 Ollivant & Botsford 1074
512 — 188 55'3 — 58:6 57:3 187 68 746 — 48:7 828 [ A W. Webb 5690
979 + 78 50-0 — 52:9 513 184 7.0 PRl 324 | E. Dont& Co. 58087
868 + 285 462 — 505 87 219 54 541 — 75:1 827 . || Johannsen . 5604
487 T4 91 92:8 —108:7 986 18:2 99 746 — 48:7 380 E. Dent & Co.. 53854
512 + 121 659 — 70-2 67:8 185 74 487 — 524 88:8 || Johannsen .. 5822
676 + 281 697 — 78:1 746 19-3 72 74:6 — 48-7 887 || M. F. Dent. 32669
512 + 246 697 — 78:1 746 159 95 487 — 524 349 | Gordnor... 6/4861
512 + 190 80-8 — 98-2 921 184 15 74:6 — 487 864 || E. Dont & Co. 68861
718 + 189 49:0 — 54:0 524 260 65 541 = 75-1 38:0 || 8. Smith & Sons 7998
575 + 247 822 — 893 85-9 256 81 921 — 746 a7 Johanusen .. 67868
2 + 86 822 — 89:3 859 21:0 19 541 — 751 448 || Kullberg. 7829
-2 + %02 697 — 78:1 746 281 1 921 — 746 468 || Usher & Cole 1958
669 + 519 42 — 584 99 399 7.8 541 — 75:1 555 || A W. Webb..., 5695
686 + 410 462 — 505 87 04 85 487 — 524 574 | Lindgvist m

‘The Chronometers are placed i ardor of merit, their respective postions being dotermined by cansideration of the irvegalarities of ate exhibited
i i i ate.

in the Table above.

The Trial No. & -- 2b is taken as a measure of the irregularities of r

Only those Chronometers have been included in this list for which b did not exceed 12 seconds.

John G. Wolbach Library, Harvard
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RATES OF POCKET CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE RoOYAL OBSERVATORY, GREENWICH, FROM 1905 JUNE 17 To 1906 JANUARY 6. o
p (&) ABSTRACT OF PRINCIPAL i
(1) WEEKLY RATES IN ORDER OF TIME. CHANGES Ol i
June [Jun.24 July | July | July | July [Ful.29| Aug. | Aug. ‘ Aug. [Aug26 Sept. | Sepe. | Sept. | Sept. [Sep. 30| Oct. | Oct. | Oct. |Oct.28| Nov. | Nov. | Nov. Nov. | Nov. [Nov.2s) Dec. | Dee. | Dec. | Dec. [Dec.30E ¢ (54 Difference of |
—af, 10 2 26| 9 |9—16 1 33 14 14—2l21 11—1818—25| 2-9 | 916 |16— o |8 2
7—24) pyig1 | 18 ‘ lAug, 6 | Sept. o 2—9 {916 i Oct.7|T—14 Nov.1| 1—4 | 47 [ 7=11 Dec.2| 270 | 916 1628128301, E'i g Weekly Rates. Trial NAME | ADDRESS
EENMENEAL e Z.7s Number. or | No. oF
4 Bs | s 3EEE5E| Bs | Ba| S MAKER, MAKER.
H gg‘ £% |85 |88 égﬁ:a%n ;_; £ Téi at2o4i .
* 2 = 5 Pocket Chronometer. 88 |82 |22 |83 K
= P ter Horizontal. Dial up. EElPs || PE ° g2 |85 |85 | 88| 2 e i
< Pocket Chronometer Horizontal. Dial up, a :g_‘s 32 |24 Horizontal,  Dial up, £33z |20 % 1130 s (c+45) ,
3 : E5 BRI EE B 5 &
3 4 | °. + a | b a | e I
| [P R I B | )
1 [—126 |—16'4 (177 |—204 |—18'0 |—1 17'5 |—26'4 |—831|—817 |—24'8 |—80'0 |—31'0|—31'0 |—35'8 |—81'1 |33 7 |—85:0|— 406 |— 887 |— 890|— 887 ‘L 846 —87'9|— 86:0|— 874|— 345|—307| 258| 86| 49/— 39[— mf 464 | Newsome & C0..,(160707| The Butts, Coventry.
| [
2 |- s2l— 71| 61| 86| 82|— 91| 82|—178|—238|—282|—112/—114| 118|108 |- 79| 87|—101|— 66|— 76|— 108|— 114|— 100|— 107 —119|— 69|-101|— 78|~ 08|— 85|~ 48| 42| 285| 120|— 07|— 18|~ 02| 482 |Kullberg... ‘ 7429| 105 Liverpool Rond, London, N.
8 |—146 102|— 89|— 8:0|— 98| 67|—182|—144|— 89|+ 12|~ 40|+ 68|+ 50|+ 89|+ 41|+ 24|— 08|+ 78|+ 117 |+ 119+ 120/4 102 + 714298 (4211 4280 |4 80|~ 86|— 72|4 77| 44| 227|4 854 44+ 54| 982 | Kullberg. 7428|105 Liverpool Road, London, N.
4 [4-140 | 4177 |+-19:8|4-30'8 |-+25°0 |4-284 |-+-81' | 4-20'4 |-28:0 |4-881 | -}-50'4 | +56°1 | +-589 |--55° 4 4647 |-+544 [ +681 |-4-685 |+ 667 [+ 497 |+ 639 [+ 732 1689+ + + { 557 4 566 |+ 57'4(4-526| 549| 17-3|4 88|—115|4 27 968 | Lindqvist 110| 13 Alderney Strect, Pimlico, W.
5 |-179| 345|424 |—83:8| 241 | 308 |—27:0| 291|351 | 389 | 302|885 |—40'8 | —a11 |0+ —45'1|—86+4 874 |— 588 |— 534 |— 579 |— 592 i 29 —49:9|— 519|— 42:6|— 397|—389| 871| 240|-257|—202|— 247| 1066 | Newsome & Co...[160708| The Butts, Coventry.
| | |
| |
6 [-108|—112|— 97|—12:6|—106|—125|— 89|—17:2|—276|—544|—380|— 66|~ 65| 64|-108|— 98|—104|— 88|—249|— 128/— 11:9|— 11:0|]— 119 |—191|— 42|-112| 99| 189|— 85— 77| 80| 502| 268|4 96|4101|4 100, 121 | U Plnyat&Bom,‘ 88498 Butts Lane, Coventry.
| _—
7 |- 28|~ 10|+ 01|+ 85|4109 (4 79 |4+111 +28'3’+Sﬂﬂ 1880|4301 |4 'M' 142 |+ 56119 |—120(—160 114|168 |+ 188 |+ 124|— 28|+ 179 (1295 —169|-316 — 55| s85|-o88| 715| @24|4100/4 75| 72| 108 | Lindqvistner.| 108 19 Alderney Strest, Pimic, V.
l} i N "
8 |+ 98|4199 4+ 68|+ 87— 91|~ 68|+ 60(—167 288|126 1+ 87 |+21'8 + 18|~ 07|+ 18— 88—109|—172,—120 |+ 597 4+ 604 |+1131 4 795 + 21 —218|— 309/ 187|— 280'—250| 527| 229|+742|+650(41177 1661 |Chandler .......... 57076 4 Victoriu Terrace, Leamington.
9 4108 |4 99| 40 |4 06— 86|+ 18|+ 77 4205 |+825 4190 |4-28'8 -+ 75 |+19°0 | 4296 4188 411 |4 12|~ 26|4 26— 46/~ 52| 161|159 +25 -1 8 —102|— 858\— 261 |— Wfi—wa 678 4 212|— 821 1785 | Thomeloo.........| 57048| 13-17 Stanton Street, Coventry.
| 60| 81| 69| 89|+ 17|— 38|+ 18|+ 10|+ 7841174179 —229 | 66|y 27 — 084164 |t 80|—214 —s08|+ 92|+ s06|+ 420/4 439 {—19'5 —416|—489 —446 |~ 489 — 855|— 844 —268 | 625| 08| 4715 555 4 669| 2008 | L. Hall... 1786{ 17 Mercer Row, Louth, Lincolnshire,
| |
|
| |
. | | | |
l188|+ 90|+ 01 /4 o8 |+101 |4 67— 01l4888 1890|1856 1288 —118|—187| 161|—809|—216| 805|218 y118/— s6l— 20|~ a2/~ 54 + 69|—430|—495|—60'9|— 58:5|— 598|— 642|540 1082 499|—161|-131|— 188| 2166 . | J. Player & Son..| 83499| Butts Lane, Coventry.
| 98|— 387|172 |—281 |—42:0|—31'6 |—26'0 |—660 |—20 ‘_51,8 —461|—147| 328|226 — 10|—165 [+ 08|—198|—609|— 268|— 280|— 259|— 327 —690 |4 0441104212 |4+ 02|+ 564 154 38( 902| 694|+ 870|4 891 2595 | M. F. Dent......[ 32586| 83 Cockspur Street, London, S.W,
202 452|454 | 841 185 |+ 50 {1102 | 105|256 |—258 | 75 +566 | 4810|1850 4506|4528 46+ 1388 12590 |— 287 | 178 | 208|— 112 4638|4380 4502 1474+ 403 |4 396|+ 814 |+242| 894| 641| 649|622\~ 657| 2784 | M. F. Dent.......| 52685| 33 Cockspur Strest, London, S.W.
14 (4100 4114 4 42 |4 88|+125 4165 | +181 |+-524 +nﬂa‘1+z4-! 1880|4260 |4 58| 4148 |+ 81|+ 05|~ 29|+ 34| 4270|4 100+ 87|+ 70+ 65 +31'8|—087|—455 068 1024|1601 | -2190 ~862 2670| 1288 ~101[~107 |~ 24| 187 | Yoomans.. 48 Spon Strest, Coventry.
\ \ ‘ |
669 | 6f | of's | 7’8 | 769 | 72 | ef2 | 86’8 | oo | 96 | 859 60 | 580 | 573 | 575 | 51 | 862 sf2 sto 78| 487 | 624 | 02| 612 | 618 | 604 499 | Mean Weskly Temporature.
|
‘ = — The sign + indicates a xaining rate.
650 | 659 | 677 | 701 | 690 | 691 | 638 | 834 | 890 ‘ 928 | 822 | 635 | 604 | 605 | 577 | 588 | 557 | 520 | 722 720 764 728 | 462| 490 | 474 | 497 | 500 | 480 | 442 % Extromes of Temperutareas shown by the
8| 505 | 540 | 565 | 54 y y elf-Registering Thermometers.
607 02| 702 | 798| 7531 708 | 707 | 93 1035 |1007 | 890 | GBS | 649 | 616 G4 | 586 | 580 | 572 | 891 s#0 | 839 BLB| 505 540 | 60| 546 | 620 620 G54 K
1 i ! | - ——
i The weakly raes lmve bean computed from tho rate for four dugs. + Tho wekly ates havs boen computed from the rates fo thrse days. - i the f ate N .
During the per 5 to Sept. 2 and Oct. 21 to Nov. 18, tho Pocket Chronometers were placed in the chamber of au oven heated by jets of gas, the temperature The quantities @, b, ¢, d, ¢, in the formulia+2b+3 (¢ +7) are taken numerically without regard to sign.
ben;lig ngnhtﬂd by Kullberg's automatio goveror which controls the supply of gas. Tho gas flames ate exterior to the chamber, into which fone of the injurious
ucts of combustion can enter.
i
}
|
i

(&]
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