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2 RATES OF CHRONOMETERY ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1895 JULY 6 To 1896 JANUARY 25. 3

A s (I)WEEKLY RATES IN ORDER OF TIME.
NAME EH of — NAME
2| and Balance, from the Deseription || - § : TR or
or No. [Eo| o nee, o Juy | Juy | Juy |Juy2r| Aug. | Aug. | Aug. | Aug. |Aug.31| Sept. | Sept. | Sept. Sept.28| Oct. | Oct. | Oct |0ct26| Nov. | Nov. | Nov. | Nov. |Nov.30| Deo. | Deo. | Deo. |Dec.28| Jon. | Jom | Jan. - | N
MAKER. = furnished by the Maker. 613 | 1320 | 2027 | 410 o | 310 | 1017 | 1724 | 2401 Sop 7 | 71 | —21 | 2128 ol2 s | 12 | 1219 | 1926 Nomg| 29 | 9—16 | 1628 [ 23—30 | 20 /| 7—14 | 14—21 | 21—28 | 1% | 4—11 | 1118 | 18—25 MAKER.
o | t it - i t t t + |
| i
.| 6612 2 | Ordinary balance ; palladium spring. | — 141 | — 11 | —1:0 [ —1:3 | — 09 | —1:6 | —0:8 | + 02| —1:6 [ — 28 | —1:3 | — 06 08| —04(—380(—86|—44—25 41108 —08| 411 —20|—16|—380|—26|—45|—36|— 37 |Kullberg. 5513
.| 603 2 Uhng:yconcmuull;mmg nnf-limgy, 08| 410| 01| —84| —24|—41|—62|—34|—20( 00|+ 04|—20 Tao|—44|— 50| — 48| — 43| 243| —80|—00| 18| —24| 17| —18|—43 ‘ Te1|Tes| 97|36 Uhrig. 608
bright steel spring | i
618 2 Uhrlga wnmnu‘.,ﬂwznecmg auxiliary ;| — 44 | — 40 | — 48 — 61| — 66| —70|—80|—50|—76—67|—80|—31 — 18| = 00| =47 | =70 | — 80| — 01| — 20| — 38| — 43| — 1| — 88| — 36| — 00 — 44| — 05| —61|— 68| Uhig . 618
‘bright steel spring i
| 2 Campgnsauon ot oxtromes ; reversed | +18°8 | +14'3 | +18°8 | H11°6 | 4110 | 4111 | 4117 | 4198 | +13°6 | 4108 | + 03 | 4 53 HTO[ 47| 0| £ B8 | | k08| TR £ 80| IR | 0| HI0D | US| 4 70| 00| 481|470 | 4+ 80| Gasdner
dotent; palladinm sprin
5660 2 | Revamons icionte chort paiiumepring.| —24+0 | —28+0 | —24-6 | —26'1 | —250 | —28'2 | —30'6 | —80-1 | —28:5 | —80-4 | —28'3 | —a5-s 74 | —28+4 [ —26-1 | —28-0 | —24-1 | —20°7 | —30-6 | —30-0 | —20°1 | —26°9 | —24'0 | —22:0 | —26-0 | —246 | —28'5 | —24°8 | —24'3 : Webb
2 | Auxiliary to balance ; palladium spring. po0|+ 81|+ 18| 482 4 48| 463|400 461|447 4684350 85| 4 84| £ 20| 4 05| 4 11| 4 54| 462|478 £ 66| 471|448 416|408 4+02 | —11| 420
| 2 | Auxiliary to balance ; palladium spring. + 1-5 | &+ 3-8 | + 36 | + 19 | + 18 [+ 08 | 4 1:3 | + 20 | + 18| + 36 | + 68 | + -4 T51|+50(+82 28| +10| 484|130/ +4a|+a7|1+83 04 +06 —38|—o06|—33—20

Webb | 2 | Reversed detent; short palladiumspring, | 4257 | +28-3 | +80-2 | +80'4 | +81-6 | 4326 | +-31-6 | +32°3 | +30-3 | +30-3 | +33-4 | 4349 J84:0 | 4839 [ +-80°9 | +31°2 | +30°0 | 4817 | 4-28:0 | 4280 | +20°1 | 4281 | +2¢'3 | 4+-27°1 | 4286 | +27'6 | +28:7 | +26°5
Whyte, ‘fhom| «fir{ % | Compensation, for extremes; reversed || 411-0 | 125 | +11°6 | +10°0 | +0:0 | 4+ 64 | + 565 | +7°0 | 4 70| + 60| + 63| {63 F82| 4102 | + 60 | £102 | 4+ 80| 4 74| 4 28| 4 21|+ 80|+ 78| 482|408+ 75|+ 06|+ 638|474 +7
son & Co, nt ; bright steel spring.

E. Dnant&A" 47324 2 Denﬁlb‘lln;g b:lg;ﬁult;lupnng + 28 416 —10—16 | —21|—25|— 04| —86|—51|—438|—28|—35 —28|—28|—385 —42|—690|—86|—37 —566 —68 —08—33|—50|—66—20|—76|—47 —81|E Dent&,f‘ 17824

palladinm spring.
Auxiliary balance ; ' reversed detent; | — 05 | 4 04 | — 0'1| —0'0 | — 06 | 4 02| 0:0] 4 22 -7 | 4+ 08 | — 04 5| —56|—70|—60 ‘7| —07|—02 8| — 77 -9 | — 7-2 || Kullberg. saa7
diadi it 4+ 45|+ 69|+ 60 + 61+ 64| + 60| 4 81| 4121 9 | +11°3 | 4 90 7|+ 88| 4856|476 0| 416°1 | 4147 8 | 4117 7| 4118 .Yolml\n!snkﬂo 4562
04|+ 0 00| —16|—09|—185|—20|—27 6| — 60| — 40 8| — 65| —72| — 44 4| — 87 | — 6:2 0| —103 6 | —11-9 5468
‘Auxiliary balanco aeting i cold; patadiun spring. || — 1°0 | - 14 [ 4 2:0 | + 19 | 4 22 | 4 26 | + 30 | 4 3¢ 5| 480 | + 30 7|=11|—26|—43 7|+ 28| + 39 9| —21 2250 | Kaitvorg 5436
Auxiliary compensation; palladium | — 1°8 | 4 06 | 4 03 | — 13| —0'9 | —1'8 | 4 03 | + 36 4| 4 56|+ 52 3| 4 44|+ 48|+ 62 4 | 4117 | +10°0 5|+ 64 -7 | + 98 || Johannsen &Co| 4504
[spring.
Ponlington & Bates.| 22600 2 lmpmvedhllunce,bnghcsvzelsprh\g — 70| —86|—85|—75|—77|—46|—26|—63| —41|—28(—44 — 28| —27 | —45|—28| 410 — 04| 427 | £ 40| 468|450 +481|468| 432|446 +41|+462]|+67 2250
409 2 i soring 19| 1 09| —22| —24(—86—24| 16| +43|+52|+ 46418 F 26| fa1 |+ 10| f 24| £ 84| —18|464|4£86|f81|fas| 04| +00 160 05 —24l—22 =28 | 4390
502 2 i Ter 20| +32| 488|445 +88|+68|+82|+78|+80 4+ 92| 4125 [ +12°6 | 412:4 | +11°1 | + 86 | +10°2 | + 6:2 | + 7°0 | + 7°4 | 4+ 63 | + 40 | + 41| 4 04 | — 25| — 30 | — 43 | 4808

Kaullberg... .| 6546 2 | Au ylmlnnm;m\mum\elem.):ﬂlmmn pring,| — 07| +10|—28|—41|—42[400 |+ 24| —17|—490|—050—45 — 41| — 45 64| —56|—88—62|—~560|—64—60|—60—88|—05—112|—106|—123|— 93| — 03 ullberg... .| 5646

‘Haswell & Sons| 2019 2 | Non-magnetic balance and spring. T 80| — 46| — 63| —64|—71|—094|—107|—49|—49|—65|—12:3 —11°8 | — 9'4 | —101 | — 6'4 | — 5'8 | — 9°0 | —14'8 | —13'2 | —12'6 | —16'6 | —16°0 | —18'1 | —14'6 | —14°5 | —14'0 | —14"1 | —12°5 || Haswell & Sons| 2019
[palladium spring.

Kullberg... Auxiliary balance ; reversed detent -—12 36 8| —=70|—569|—64|—86|—06|—81|—73 — 71| —76|—11"1 | —11'6 | —12'9 | —11'7 | —11'% | —12'6 | —11°1 | — 86 | —13-7 | —13'8 | —16'8 | —14'4 | —16'56 | —14'5 | —15'5 | Kullberg.

Knllb Zoa|— 04 1|+ 05| 00|—380|—20|—56|—386—10 — 12| 406 —16(—18|—32|—28|—20|— 48| —48|—41|—07|—101|—140| —86|—102|— 82| — 846 | Kullbe
Joh p 3 ol i — 51| — 490 ‘4| —690|—60|—656|—60|—387|4 12| —30 =09 | —1'1| =54 | — 41 42| —48| 4 05| —45|—27| 4 19| — 61 61| —60| —88 | ~82|—738|—70
Tob | Y2818 ‘6| — 87— 26|+ 12| +48|+75|+60(—10 —13| 80| —41|—29|—17|—40—21|401|418|+00| 488 —086+20|—51|—1¢|—15|+21
Kullberg... Auxiliary balance ; reversed detent ; 0|+ 06| + 02 6| —20|—17|—12]—81| =36 —16|—21 —18|—81|—60|—67—79|—63|—10—32|—48|—12 —83|—84|—125|—01|—116— 99| — 06

(palladium spring |
|
spring.

Joh &Co/ 4566 2 | Auxiliary compensation; palladium || 4 2:3 | + 47 | + 4:6 | + 2:0 [ — 08 6|+ 68|+ 52 +99 [+ +.69 3 3| + 72| + 87 Johannsen &Co.| 4568
Kullbe: 400 2 Fao|—14|l19 —a2|—18 6| — 79| —136 —11-3 | —1 —139 3| —141 [ —160 | —16-2 Kaullbers 00
Kul 2 | T 19 Ta0|Ta0| Fir T 9| F 54| + 60 1171 | 41 +13°2 0| +13:0 | +146 | 417°0 Johonnsend Go.| 4501
Taing 2 | Componsation for extromes ; reversed | 1 4-0 | T 51| 4 72 | + 08 | + 70 6| +60(—09 +48| t Tz 2 3|3 65| 180 Taing B

detent ; bright steel spring. i |

Webb 2 | Reversed detent; lhorlpﬂlhdmmnprm;;,‘ 21| —28|—82|—68 —62 6| —79|—60 - + + 42 2 3| 4+ 74 474 Wabb ...

1 .

pring. | |
Auxiliary  compensation ; n{lm‘h m 16 06|+ 46| 4 48| +86 + 41| 4 64| 468|471 468+ 0854 09 + 78| 4 94| 4 08|+4 08|+ 73| 4438|4014 03| 411'8| 414°0 | 4115 | 4+10°1 | 4 90 | 4 1°8 | 4 40 | 4+ 1°0 | 4 1°1 Johnnnnenac .| 44
Roversod detent; short pallad um spring| Tios | Faed | D X 67 Do | oo | Zavve | —21-2 | —18'6 | —12-9 | —15°1 2164 | —17°5 | —10°1 | —20+4 | —21-7 | —17-0 | —14'3 | —12:6 | —12°1 | —11°8 | 216 | —19-0 | —21-0 | —16'6 | —17'8 | —14°0 | —14'5 | toae
Auxiliary + 22426417 417 447 438|440 4+ 47 4 68| 4 48| 4864 74 481 4 61| 4 48|+ 64|+ 47| +47|4+70|+ 62 4 6509|4146 4108 |+ 76| 4+ 66|+ 40|+ 30|+ 43|+ 46 Johnnml\!zcn. 4800

lndi | 4 9°2 | 4110 | 4 8:0 | — 07 | — 03 — 05| + 04 4 61| 4 60| 4 74| 4 80| 4 04 4+ 17| —08|—~10|+403 +1¢ 00| 4 21| 4 02| — 06| + 47 77| 4+ 44| 4 86| 4 01 + 22| 4 08| 4 40 | Johannsen &Co.| 4566

Auxiliary  compensation ; pu[u.uigum [+o1) bl Do~ 28| —21|—20|+09 | +42|+40|F60|F50|fss 489|441 — 06|00 —20|—88|+50|f60 462 +68 —34| 85| —46|—56|—060|—31|— 381 |JIohannsenCo, 4484

pring. {

o . . . . . . . . . . . . » . . . . . . . . . . . . ! B . .
hronometrical T"""} . | -108:6| —0-6 | 4741 | +200-4 | -+378:0| +108-9 | —200+2 —1508-1|—2852"4—2720°6/—1041'8| 4078 £148:0 | 4-787-0 | 8786 |+-1228" 1|+ 14854 -+-1087 -5 —1050- 3| —2147+8/—2138" 7|—1080" 5 -+-1399 8|+ 1500 6|-1078 3+ 1364 -3 +1669 4 -+1516-0+1362"9| Ch‘“g;’:‘:::zl

.
. I
o o ° o o o o o o o o o o o o ° o o o o o ° o o o | o ! o °

Mean Weokly Tempora- e 687 | 676 | 66-6 | 64:6 | 03-7 | 654 | 70-1 | 84'3 | 980 | 97'5 | 854 | 668 66'3 | 681 | 67°1 | 52'5 | 60-6 | 648 | 78'4 | 895 | 80°3 | 76'9 | 50-1 | 51'8 | 47°0 | 638 n 8 | 625 | 43 | Mean Weokly Tem-
ture . | U peraturo,

| _

Extrames of Tompen: o ole olo olo o|o oo olo oflo ofo ofe ole ofle o e o|lo o|lo oo o|lo oflo o|lo o|lo olo olo oflo olo o ‘ olo olo ofe ‘Extromon of Tompora-
ure as shewn dloa ’ 6:2/634-67-6166-6-75/8(50-6-87-0/86'0-105'31927.102.3/82:3-88-0]60:0-71 7-911549-61+ 0-569462 11-07-0076'8-00-0,60-0-85-1|45-7-57-0146 Turo i showd by
self-Registering Ther. EEERE 640 1-69°5 '2,63'4-676/66:5-75'8/80°6-87 1 1 0-718) (69-7-71-1(542-61 1-97076'2-09°0 69°0-85'1(45°7-57-8 46 a-wun um Hﬁssu '8-57'3 46:6-60°2 40 uoq { !:{," Solt-Rogtoring
‘mometers I | | | | Thermormoté.

The sign -+ indioates that the rate is gaining.
During these laced t & stove h temperature being regulated by Kullberg's . N . . orati i i -

b e o e e e ars et 0 b S tato Wb mose e Ealurious produces o "ho Ohsonmsters aro placed in order of meri,thlr respocivo pasitons being dutermined by consloration of tho ezogulartin of rato exhibied

combustion can enter. in Table 1L

. inspri " e el naker and roturned

Tho Ohronoumstrival Th + i, tror an oy oot caly b comtcaton of cho alac,the osins o th mll ormin the Sohamauen & Con 4502, The mainspring of this chronometer broke during the 3rd week of the trial. Tt was removed by the maker and roturned

‘compensating rims being reversed. By this arrangement tho effeot of temperature is much magnified,
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4 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1895 JULY 6 TO 1896 JANUARY 25. 5
i (1) WEEKLY RATES IN ORDER OF TIME.
NAME lg§(  onstruction of Escapement NAME
[£5| and Balance, from the Descriptio S T oF No.
u A:(FER No- Ex furnished by the M: mr‘v o July | July | July |July27| Aug. | Aug. | Aug. | Aug. |Aug.31| Sept. | Sept. | Sept. Sept.28| Oct. | Oct. | Oct. |Oct.26| Nov. | Nov. | Nov. | Nov. |Nov.30| Dec. B T
g - 4 - 6—13 bo | a—10 |10—17 [17—24 | 20—31 Sepg.7 | T4 | 1421 |21 olp s | -tz | 1219 | 1926 N2y | 2=y | 916 | 1628 7—14 T—I8 | 18—25
| t T + 1 1 + |
apring. . . f . . . . . . . . . . . . . . . . N . . . . . . . . .
Johannsen&Co| 4407| 2 | Auxiliary compensation ; pn[lsdi\lm 480|484 21|+11]|—02] —00| 421|460 450]+80[+56]+05 110:0 | 4+ 94 | + 54| 4100 | 4+ 98| + 20| + 34 | 4 72 | 4104 | 4 87 | 4103 | 4 8:6 [ 4 9:3 | — 01 | + 10| + 21 | + 1°2 | Tohnnnsen &Co/ 4497
Kullb .| 5480| 2 — 22| — 16| 20| —88|—46|—02|—06|—64|—110| 141|123 | 133 T38| 186 | —152 | —15'4 | —151 | —14-1 | —14:4 | Z15-8 | —16°0 | —14'8 | —17-8 | —16°9 | —10°0 | —17°6 | —19-0 | —18:0 | —180 || Kullherg.........| 5480
2 | Auxiliary + palladi i — 08| —22|—40|—95|—116|—116|—108|—61|—76|—75|—19|+ 05 —13|4+02|—06|430|+86|—46|—40|—36|—33|—16|+ 15|+ 15|+ 30|+080]|414|4 15|+ 11 | Johannsen&Co, 4347
2 | Auxiliory ipulladtum spring | 4 9-2 | 4 92 | +10-0 | +10°6 | + 9-1| + 85 | + 8:9 | 4116 | + 8:3 | +12:6 | +12:7 | + 55 —o04|4+22|—20| 407|416 —13|+ 72| 4100 410:0 | 4120 | +10:0 | 4 95 [ +11-9 | + 35| + 86 | + 99 | 4102 || Johannsen & Co.| 4541
# | Auxilinry balance ; rovorsed dotent; | — 2:0 | — 08 | =35 | — 60| — 62| — 50 | — 02| — 14| — 64| =80 —75| 01 Z1|—70|—100(—89|-80(—81|—25(—60|—66]—82|—11-3(—14:0|—1560 | —17°5 [ —21°5 | —20% | —10-2 | K 511
[palladium spring,
.
2 | Dent's balance ; bright steel spring. + 48| 460+ 40|+ 15|+ 28|+ 08|+ 19| 4108 | +13-2 | 4104 [ +15°1 | 4104 E. Dent & Co. ..|47587
2 | Compensation for extromes, revemgd — 81| — 790|115 | —144 | —16'8 | —17'5 [ —17°6 | —15°6 | —18'1 | —20°7 | —18'1 | —19-4 Qardnor ..o g3y
B ol dswn:d bright stec] spring. [sprn I 1018
8000 ............| 1918 (mproved ordinary balanc br!ghubeel 462|453 4 76|+ 62| 4 64| 451|485 + 38| 484|486 +91|—01 Sl
J.B.Dent&Sons| 5658| 8 |Ordinary balance ; palladium spring. [ — 06 | — 0-8 + 08| —10|—04|—03 00|+ 10 i 04| 4 05|+ 10| 4 01 J.B.Dent&Sons| 5658
.| 970 2 Anx:luzry compensation ; bright steel | 4 80| 4 9°3 | 4 08| 4+ 81| 4+ 90| 4 0°5 | +12:5 | +12:0 [ + 22 | + 1'8 | + 0°5 | + 85 Keoys 070
spring.
E.Dent & G 55| 2 | Dent's balance ; bright steel bring. 461|467 | 461|448 460|487 447 485|427 400|427 —69 — 48| — 6 87| —66|—81|—99|—90| 93| —70|—85|—40|—44|—48|—08|—105|—104 | — 98 || I Dent & Co....|46755
632 2 + 35| 462|486 +804 06| +08|+187 |+ 09| £10:9 | 4100 [ +10-7 | 412:0 J15°2 | +10°1 | 4177 | 4205 | 422-0 | +21°8 | +14'9 | 4142 | +15-6 | 4180 | 4206 | +20°9 | +24'8 | +19°5 | +20-8 | 4+21-3 | 4207 |l Tohnunson &Co,| 453%
Kendal & Dent.| 6585 2 Auxxllnneulxwtmg in heat and cold; | —11°5 | —10'5 | —10-7 [ —115 [ —10-9 | — 9°6 | — 65 | — 5°1 | — 7:1 | — 6:0 | + 0-1 | — 65 Zss| 1100 [ —14:7 | — 74| _ 60 [ —13'8 | —10°1 | T185 | —16+4 [ —16'3 | —15°3 | —10'5 | — 6'4 | —14°1 | — 7:3 | —10°5 | — 82 | Kondul & Dent.| 686
ue stee .
Usher & Cole...| 8172 2 Auxﬂimubc‘a b.ﬁuiwe acting in ex- || — 16 | — 15| — 81| — 58| —11|— 13|+ 14| —16|—46|—10]+ 50|+ 53 4+ 63| +10°0 | + 84| 4104 | 411°2 | +11°8 | +11'0 | +10'8 | +11°3 | 4142 | + 8:0 | +10°0 | +12°3 | +13'8 | +13:6 | +16:3 | +18-1 || Usher & Colo....| 8172
emes ; blue steel spring.
Kullberg... 2 | Auxiliary balance; reversed detent;| — 1:0 | — 1'1| — 13| — 19| — 16 | — 21| — 15|+ 06| — 10| — 17 | — 39 | — 55 — 64| —74|—00|—105|—12:0 | —116 | — 56| — 63| — 68| — 65 | —140 | —14'4 | —18°5 | —16°5 | —185 | —16'4 | —17°1 | Kullbery. 5487
[palladium spring.
spring.
Johannsen&Co, 4514 2 | Auxiliary compensation ; pngludium + 28| 4 +10- Johannsen & Co | 4514
h 613 2 s +o1 4 41 Johannsen & Co.| 4513
4460 2 | Ausiiary Dallatium pring. Fas|x 1 Johaunsen & Co.| 4469
evvror| 6089] 2 | Resilient lever escapoment ; auxilinry | —15-4 [ —1. —20° Scho0E vvvvvvrers| G069
acting in cold ; blue steel spring,
Johannsen £Co/ 4536 2 | Auxiliary compensation ; palladium | + 06 | + 408 . - Johannsen &Co,; 4586
spring.
X [spring.
Byott .| 960 2 | Improved ordinary balance; brightsteel | + 75 | + +13°4 Pyott 930
4400 2 [ Ausiti o 76| — + 35 Tohannsen & Co.| 4400
Bishop & Sons.| 8171| 2 | Ausiliries acting in oxtromes; bluc steel sring. || + 84 | 4 + 06 Bishop & Sons..| 8171
Kendul & Dent.,| 5604| 2 | Reversed def short palladium spring.|| — 40 | — —25°0 Kendal & Dent..| 5064
Isaac ... 1044 2 | Palladium spring. +10°7 | 41 + 18 [T 1773
[spr .
962| 2 | Auxiliary compensation ; hngm tecl | — 24 | — 23| — 26 | — 24 | — 30| — 0-8 | — 01 |+ 66| — 30| + 21 | 4120 | 4106 HIEO| 4108 | 413 | 4211 | 4o | HIES | HU3 | 06| k78| 07| H1BT| 18| 08 | AL | 120 | 41270 | I8 | Koys ) 062
Webb ... 5666 2 | Reverseddetent; shortpalladiumspring.| — 5°1 [ — 9-0 | —20°3 | 262 | —20°2 | —268 | —27°5 | —26-0 | —22-2 | —17-0 | —15°6 | —14-2 —12'8|—81|—93|—51|—78|—120|—121|—14-2| —148 | — 65| — 60| — 62| — 10| — 69— 10| — 21 | — 29 || Webb 5665
Haswell & Sons| 2020 2 | Non-magnetic balance and spring. +10°7 | 4138 | +11°9 | +10°1 [ + 03 | + 72 |+ 49 [+ 18 [+ 02 | + 47 [ + 77 [ + 6:0 4+ 40|+ 81|+ 05| +21|—086(—387|—59|—10 S| Tuoa | T 7| e | T4 | Tua | T 0% | Zas | Z 68 | Hueweli & o] 2020
5 N . s s . . . ! . s N . I . . . . . . . . . B . . . . . f
Ch:;‘;;’;m"““ Th“:} PPN —106°6| — 06 | 4 74°1| 42064 43750 | +108-0 | —200-2|—1508-1|—2852-8|—2729-6—1641'6| +07°8 . | +148:0(4767-0|+878-6 | +1228"1|+1685-4+10876—1050-3|2147-8|—2188-7|—~1080-5|+1309-5| +1500-0| + 1078-8) +-1364-3|+ 1560 4|+ 1616-0 + 1352-9) | Chronometrical
Mean Weakly T”’“"“"f'} e 687 | 676 | 66-6 | 646 | 63-7 | 664 | 701 | 84-3 | 98:0 | 975 | 864 | 65°8 oos | st | oot | aws | sos | stn | s | soes | soes | o | son | siw | aro | sas | ow | ows | saen 4 Sorature,
F—ry w—" S e R I A A I I e e S O e e ) e e P D e e o ) e——
se{:]'{zg,m,mg{vhe: 1 e /64:0-73: 1-00°5(030-680/02 0-00-2/634-676/665-73'8/80-6-87-0)86'9-105°3/027-1 0(60-0-718 50°7-711(542-614/55'4-600147-0-56'9/462-50'4/50°4-50°5 7&-&351'74'1-97% o203 0lore-s511157-57 40850 8478 673406-502400 504) :‘:i‘;" & lmm,
Y R | | “Thermometer.
The sign + indicates that the rate is gaining.
+ During thse weeks the Chronometers wers placed in the chambor of  stove heated by jots of gas, the temporature being regulated by Eallbery's " " i ing i idorati it
automatic governoe whic conrols thy SupHI G s, The §us Hames S oxtoior o fho shambas, a0 which none of e S fusious “produo o Ohronometers aro placed in order of merit, thei sespective posiions being duterminod by considoration of tho ferogularitios o ruto exhibited
combustion can e -

Only those Chronometers have been included in this list for which 5, tho Greatest Difference between one week and the next, did not cxceed 13
The Chronomotrioal ’I’hal'mnmeber differs from an ordinary Chronometer only in the construction of the balance, the positions of the metals forming the iy Chose Chronar o boen incinded tn thi T for w0 "
compensating rims being reversed. By this arrangement tho effect of temperature is much magnified.
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6 . RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1895 JULY 6 TO 1896 JANUARY 25. 7

ol (IL) WEEKLY RATES IN ORDER OF TEMPERATURE AS DETERMINED GENERALLY BY THE CHRONOMETRICAL THERMOMETER. NANE
NAME P of } N
28 ot — T ©or X
or No. R ““‘“:""f";' from ;"e Description | oo, | Jan, | Jan. | Deo. |Oct.26| Deo. |Dec.28| Jan. | 0ot | Now. | oct. | o ' ug. |July27| Avg. |Sopt28| Sept. | Juy | Juy | July | Aug. | Nov. |Nov.30| Aug. | Sept. | Nov. | Nov. | Sept. |Auwgdl|| oy ppp *
MAKER. o urnished by the Maker. 21—28 | 4—11 | 11—18 | 1421 | o2 | 7—14 | g0 | 1gg5 11926 | 2—0 |12—10 | 5p | 310 | pom g | 1017 oo | 2128 | 2027 | 1320 | 6—13 | 11—24 | 016 | 0 ;[ 24—s1 | 1421 | 2380 | 1628 | T—14 | g0,
- t t + t t
- - ; — 7
. . . . . . . . . . . . . . . . i . . . . . . . .
2 | Ovdinary balance; palladium spring. || — 39| — 46| — 86| —1:0| — 44 |~ 20 — 20| —37| — 56| 25| — 30— 0y | —18 —08|— - PR 411+ 11| 408 —18]—08|—08|—28| —16]| Kullberg
Uhngs{:onmnnu_lly acting .u&my, — 43| —6'4|—37 —18 — 43| —17 —41|—386| —48| —43| —b50|—4y - '“ — 34 — 40| — 2 . . ‘ g 2| — 30| — 24| —34|+04|—13]|—09 00 | — 20 || Uhrig
bright steel spring. N
Uhrig Thrigls mm.mnl:.‘ny acting auxiliary; | — 60 | — 65 | — 51| — 86| —80|—38 —44|—68—70|—61|—47 —09 66| —61 —18|—81|—43|—40 —44 —80,—20—31 —50|—80|—43|—388|—67|—75| Uhrig
. | bright steel sprin | | sl
Gardner 2 | Co ompensation for eiu-emeq, roversed | + 79 | + 81 | 4 7°0 | 116 | 4+ 64 | £10°2 |+ 9°0 | + 86| 4 58 |+ 6:3 | + 40| 4 75 4116 | +11°6 70 4B | F188 | 41402 | 4188 17| £ 72| 4184 | $12'8 | + 03| 121 | 4 80| 4102 | +125 | Gardner
adinm spy | |
Webb 2 nevemddomm short palladiumspring.| —26°0 | —23°5 | —24°8 | —22:0 | —28°1 | —24-0 | —24-6 | —24-3 | —28-0 | —26°7 | —26°1 | g4 —25°0 | —26°1 —27'4 | —26°5 | —24°6 | —28'0 1 —24°6 | —30-5 | —80°6 | —26°0 | —30-1 | —28°3 ‘ —20°1 | —80°0 | —80-4 | —28°5
| ‘
|| 1041 2 An h..bmce palladium spring. || - - -
.| 2011) 2 | Auxilin ”? balance; palladium spring, - X 3
Webb | Bo01| 2 | Revorseddstons; .honpmmumpnng i
Wyte, " Thom| x| 2 | Componsution for extromes ; reversed |
son & Co. ; bright steel spring. !
5. Dent & Go...[s7304 2 | Dents balanoe 5 bright sioel Spring.
“palladium upnng
Kullb 5447| 2 | Auxiliary balance ; Teversal dotent Kullberg 5447
Joh o as6a| 2 Jalidiom spring. Johannsen &Co,
Kullb 5408 2
Kaullbery. 5436 2 linditim spring.
Johannsen o 4508] 2 Auxiliary compensation; palladium
[spring.
Pentington & Batty | 2250\ 2 | Improved balance ; bright steel spring.
Johannsen &Co,| 4499| 2 | usitinry componsation atltin sring.
Johannsen &Co.| 4502] 2 | ausitirs compenations wlladiun sring.
Thery 6546 2 i
Haswell & Sons| 2019 2 | Non-magnetic balance and spring.
lladium spring. |
2 | Auxiliary balance; - reversed detent ; —ias| 29 Rulberg ! o
& : Auxitiary compensation ; ! T -2 Johannsen&Co. 4808
TohnunsonCo] 480E| 2 | nvstiescompentions it o 06 :7 | Ko o $503
Kullberg. 8603 2 | Auxiliary balance ; reversed detent; —b5¢ -9 - .
‘palladium spring, |
‘ [spring.
Jobannsen&Co.f 4666 2 | Auxilinry compensation; polladium || + 8:7 | 4106 | +11'3 | + 7°2 | + 6:0 | + 93 | 4 45 | +10:5 | + 61 | + 40 | + 1'3 | 4 88 +12:6| 410-6 | + 3:8 ) + :.: Tehnnnwnwo ﬂgg
Kullber, 490 3 | Auxitiany —16°2 | —16°1 | —161 | —15°0 | —12°0 | —141 | —16'3 | —14'2 | —18:0 | —11-7 | —12'8 | —10°6 [t B 44 ‘ 18 | Kull Provbe
Johannsen &Co| 4501 2 | a i spring. +17:0 | 4207 | +20'5 | +14°6 | +18:2 | 4130 | 4186 | 4212 | 4107 | +16:3 | + 78 | 411-1 il S B N Bl '7‘7"““"““ Jo.| 4601
Taing . a5 2 | Compensation for extremes ; reversed | + 39 | + 82 | + + 65| 442+ 78| 427|434 +60( 423 460]+86 — 89| —20| — 48 \ - Laing . 5o
cbont bright stoel spring. ' 11— 60| webn 0
Webb .. 2 7| F 4067+ 74| 4 42| 4 6B 4 67| 440|484+ 27| 18| 424 — 13| —23)| —41)— ebb ... L
spring. 1 y 8 - .
Jolumnwn&(]o ms 2 | Auxiliary compensation pu}lndixzm +0°0 (4 40| 4 1:0 | +10°1 | + 78 | 4118 | 4 1°8 | + 1°1 | + 9:3 | + 4'3 + 94 + 78 + 06|+ 16 | #1181+ 03] + 6-8 +ﬂ:_; Tohannsen &Co.| 4468
2 | Reversed detent; !honpnllldmmiprmg —21°0 | —17°8 | —14°0 | —19-0 | —21°7 | —81+5 | —165 | —14'5 | —20°4 | —17°9 —17'5 —16°4 —18°4 | —18'3 —12:1| —12:6 | —18'8 | —; 53 | o h‘;" - | 6669
‘;nhnmnnen&gn 4500 2 | Auxilinry compensation 4 65| 4 30| 4 43|+ 11 + 47 410°8 | 4 40 | 4 46 | 4 54 | 4 47 + 61 + 81 + 26 1 2-: + 3‘: 1 :.: 1 ;: i I ol n‘\:n | ::g:
Johannsen & Co.| 4656 2 | Auxiliury compensation 4+ 86|+ 22 408 4 44| 414|477 401440403 00 — 08 + 17 +11-0 . T .
Johannsen&Co.| 4484/ 2 ‘Auxilin.ry compensation ; mum,m.. — 45 ( —60|—81 —36—20|—34 —66 —81|—06 —33 + 41 + 39 + 10| 4 01 4+ 52| 469 + 50| 4 40 Jolnunnwnkco 4484
[spring. | | | \
| 1 _ - -
’ ol — | | 30 O
. ) ‘ | . . . . : . . . . . on " .
Cl:;ﬂg;r;;n';:ncnl ’lher»} ...... 1000 51“3“ 8++1352°9|+1228° 1410875/ 48736 | 4-787°0 48730 | 4-206°4 | 41980 | +-148+0 — 96 \‘—wo a“—m n‘—mm 8/—1080- 5| —1608 :_wu s}—ms 7_¢m s‘,—nm 6—2852" 4”{ ,‘E;"“::m:";:'
I | |
| I B I . oo \ B
[~ | - - N | ‘ It
. o | e o o o o o B o | i 1 xiy
Mean Weekly T"“l"’“"}‘ ...... 50°1 | 638 | 642 | 636 | 548 | 871 | 81 637 | 646 | 664 | 663 | i e | 8 | 805 ! or-s ‘ 0 { ?:mp-rw:ro]
: | i | i 1 l
— — | — — — . - - - |
Brrones o oo || e ole ole e e L N slo oo ole olo oo olc oot
by the | . 42'1-55'0 47'8-57'3 46°6-59'2 46'8-50'546'2-50'4 45°7-57'3 46'2-58'8,40°6-50"4 47°0-56'0 50°4-50°5 65'4-60-0/54-2-61-4 162:0-66°2 63'0-086/63'4-67-650°7-71'1/60:0-71'8| M'I-GU'E‘GI '4-70'4 64'0-73'7,66°5-73'8 74°8-85'3 60'0-85°1 806870 82:3-88'0 76'2-90°0(74°1-97-0'927- mznsu IODB‘ tho Belf-Rogistering
St E‘:xhtmmg'lhuu | ‘ ‘ ‘ | ‘ } ‘ 1 ‘ ‘ | | ; | ‘ iU ormomeon:
‘mometer: | |

The sign + indioates that the rate is goining.
+ During theso weeks the Chronometers were placed in the chamber of a stove heated by jets of gas, the temperaturo being regulated by Kullberg's

zovernor which controls the supply of gas. The xas fames ato oxterior to the chamber, into which mone of the iajurious products of The Chronometers are placed in order of merit, their respective positions being determined by consideration of the irregularities of rate exhibited fn
combustion can le IIL.
‘The Chronometrical Thermometer differs from an ordinary Chronometer only in the construction of the  balsnos, tho positions of tho metals forming tho Johannsen & Co., 4502. The mainspring of this chronometer broke during the 3rd week of the trial. 1t wus went to the maker and returned the next week,
ensating rims being reversed, By this arrangement the effect of temperature is much magnified.
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8 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1895 JULY 6 To 1896 JANUARY 25. 9

gl (L) WEEKLY RATES IN ORDER OF TEMPERATURE AS DETERMINED GENERALLY BY THE CHRONOMETRICAL THERMOMETER.
NAME 5% Construction of Bacapement; NAME
or No. & ipti | i oF N
MAKER. ;"; ond B,‘lm['};’e;r:m :': E)‘:e:“ iption Dec. | Jan. | Jan. | Deec. 00:- 2"l Dec. Dez‘-)" Jan. | Oot. | Nov. | Oct | Oct |' | Aug. |July27| Aug. |Sept.28| Sept. | July " July | July | Aug. | Nov. |Nov.30| Aug. | Sept. | Nov. \ Nov. | Sept. |Aug.81 . oo o
3 urnished by the Maker. o P 2 to 3 | 3 | 7— ]
& 21—28 | 4—I11 | 11—18 | 14—21 Nov. 2 I T—14 Jan. 4 18—25 | 19—26 | 2—9 |12—19 | 5—12 3—10 A\lt;, 3 10—-17 Oct. b 2128 | 2027 } 13—20 ‘ 6—13 | 17—24 | 9—16 Dec. 7 24—31 | 14=21 | 23—30 ‘ 16—23 | 7—I14 Sept. 7 ‘
| hi t t t t ki
pring f . B . . . . . . . . . . . . . B . . " .
Johannsen &Co. 4497| 2 | Auxiliary compensation ; pnglndium 403 + 104214864 98[ 4108 — 01|+ 124100 + 20 | + 54| + 94 4 21| 4 84| 487|469+ 565|410 |4 72| + 80| 4 50 Johlnnannh(!o 4497
Kaullbe 6480( 2 i —10°0 | —19°9 | —18:0 | —15°9 | —15°1 [ —17°8 [ —17'6 | —18°0 | —15'4 | —14°1 | —156°3 | —18-¢ — 66| —14'4 | —14'8 | — 54 | —12'8 | —15°0 | —15'8 | —14°1 | —11'9 Iberg.. 5480
Johannsen&Co.| 4847 2 | Auxiliary componsation ; palladium spring. 4+ 30|+ 14| +165(+15|+86|+416|+06| 411|430 —46|—06]|4 032 —~108| —49|—15| —61|—19|—33|—86|—76|—1786 JOhMmm&C& 4347
Joh: 0o 4541 2 411-9 | 4 86 | + 09| 4+ 95| + 16 | +10-0 | + 35 | +10-2 | + 07 | — 13 | — 2:0 | 4 2.3 + 89| 4 72| +12:0 | +11°6 | +12:7 | 4100 | +10-0 | +13:6 | 4 83 |
Kaullberg. 5611) 2 | Auxiliary balance; reversed detent;|| —15'9 | —21'5 | —20-2 [ —14:0 [ — 80 [ —11:3 | —17'6 | —10°2 | — 80 | — 81 | —~100 | — 7:9 — 62| —26|—82| —14|—75 6| —60(—89|— 64Kt
[palladium spring.
E. Dent & Co....[47587 2 | Dent's balance ; bright steel spring. 28| 4+ 16|+ 08| 4122 | 4104 | 4+ 4:0 | 4 60| + 48| + 19 | 4112 | 4+18:2 | 4108 | +16°1 | +14'2 | +11°7 | 4104 | +13-2 || E. Dent & Co....|47687
Gardnor = 2 | Compensation for extremes ; reversed ﬁm-s —144 [ —17'5 | —16°7 | —19°4 | —115 | — 70 | — 81 | —17:6 | —28-1 | —21'8 [ —16-6 | —18-1 | —26'6 | —24'7 | —20°7 | —18'1 || Gardner .. aifer
detent ; bright stecl spring.
Isnao . .f 1018 2 Imxrm\tdummnnlmlul\ca right steel spi 4 64| 462] 4 51| —00 1|4+ 76| 468|462|+35|+402|462|+88[+01|+ 71|+ 61|+ 86| 84| Iuac . 1018
J.B.Dent & Sons| 6658 8 linary balance ; polladinm spring. Zoe{—10|—03]+15 ‘1| —08|—08[—06 00|+ 84|+ 67| 4 1:0(+4 1:0(+ 50|+ 41|+ 05|+ 04 JBl 5658
Keys . .| 970 2 | Auxiliary compensation ; brizht steel F 00|+ 81|+ 965|489 485+ 08|+ 03| +89|+125| +143 | +14:2 | £12:0 | + 05 | +13:3 | +12:2 | + 18 | + 22 || Keys . 070
ring.

B, Dent & Co....|40766/ 2 | Dent's balance ; bright steel spring. — 48 | —105 | —10'4 | — 4- —23-1 — 40 LH — 98 _aw — 99| —87|—55 60|+ 43| +87|—48|—50|4061|467| 51| 447|—00|—35 :'z J-)Denw%mc-dmg
son & 4532 2 5 paliadis i +24'8 | 420°3 | +21°8 | 4200 | +22°0 | 420°6 8| 42007 | +20°6 | +21°8 | 4177 | 4191 96 80|+ 08| 4152 | 4120 | + 86| 4 6°2 | + 85| 418:7 | 4+14:0 | 4180 N ohannsen &Co.|
Kendal & Dent..| 6585 2 | Auxiliaries acting in heat and cold; | — 64 | — 7°3 | —10°5 | —10°5 | — 60 | —16°3 | —14'1| — 82 | — 74 | —18'8 | —14'7 | —11-0 txoza iu-s — 96| — 86| —65|—107|—10'5 | —11-5 | — 65 | —10'1 | —16"3 71 || Kendal & Dent.| 6685

‘bio steel spring.
Usher & Cole...| 8172 2 | Auxiliary fo balonoe acting in ex-|| +12:3 | +136 | +16-3 | +10°0 +11°2 | 4+ 8:0 | +188 | 418°1 | +10'4 | +11-3 | + 84 | +10:0 —11| =58 — 18| 468|468 —81|—15|—16]+ 14| 4119 | 4142 +10°8 | — 1:0 | — 4°6 | Usher & Cole ...| 8172
mes ; blue steel spring.
Kullberg., .| 5487| 2 | Auxiliary balance ; revar!ed detent; | —18-5 | —18°5 | —16°4 | —14°4 | —12'9 ( —14-9 | —16°5 | —17°1 | —10°5 | —11°6 | — 90 | — 74 —16|—19|—21|—64|—56|—18|—~11|—10|—15|—56|—065 — 68| — 17 | — 10 || Kullberg.. .| 5487
palladium spring. | i .
[spring. |
Johannsen& Co.| 4514/ 2 | Auxiliary cnmpensnhmn, palladium || 4181 | 4+ 96 | + 06 | +12:2 ( + 9°8 | + 8:3 [ 4+ 89| 4+ 97 | 4107 | + 27 | + 82 | +103 — 46| —44|—69|+98|+86|+02]+20|+28|—62|+ 0441204 21|+ 86| +106| + 9:6 | + 8:0 | + 59 || Johannsen&Co.| 4514
Joh Co.f 4513 2 21-7 | +20°0 | +21-2 | 4+19-3 | +186 | 4165 | +20°1 | 421-0 | 4+18-2 | 417:0 | +15°8 | 4132 61|+ 60|+ 66|+ 70|+ 47|+ 74| 450+ 21(+85|+88|+180(+ 83|+ 84| 4116 4 81|+ 46| 4 55 || Johannsen&Co/ 4518
Johannsen & Co.| 4460 2 | Auiliry compansation pulium spios 4102 [+ 79 [+ 81| 4107 | #1214 | 4101 | + 7°1 [ 4 9:0 | +11°5 | + 6:6 | 4+12:C | 4126 F28(+ 10|+ 09| 4142|4166 | + 2:6 | 4 50 |+ 44 | + 09| 4152 | +17:0 | + 8'5 | +18:3 | 411°5 | +13-3 | + 89 | 4 8'4 | Johannsen &Co, 4469
Schoof 059 2 | Resilient lever escapement ; auxiliary | —21°4 | —15'6 | —13'6 | —14°0 | —16°6 | —16°4 | —12'2 | — 90 | —13°2 | —14'3 | — 0°2 | — 03 —14'6 | —16°2 | —160 | —13'9 | —16:7 | —13'7 | —16°1 | —16°4 | —12°5 | — 9°6 | —12" —16'4 | —10°8 | —20°0 | —17-6 | —27°5 | —23-1 || Schoof ... 6059
acting in cold ; blue steel sprivg.
Johannsen &Co,| 4636 2 Auxnmgy compensation ; pgllmfmm —120 | — 89 | —10°2 | —10°1 [ —10°8 | — 94 | —14'8 | — 63 | — 98 | —12:3 | —11'9 | — 9-2 —100|—80|—00|—27|—86|—19|+10[+06|—88|—26|—86|—45|—19[+086]|+ 80|+ 13|+ 06 | Johannsen &Co.| 4536
spring.
[steel spring.
960 2 | Tmproved ordinary balance; bright 108 | 412:0 | +14°8 | 4124 | + 86 | 4 7:6 | + 8:0 || Pyott .| 960
Johlmnum.()n 4400 2 A.x?x...,q.,...w..wm;'v,v.uwumu.muu. < i 72 | —11°6 | + 63 | 4 86 | 4 1-3 | + 0'8 | — 2'8 || Johannsen &Co.| 4400
Bishop & Sons | B171| 2 | Ausitieries cting in oxtromes; biue stsel spri. 201 |+ 9-0| 4166 | 4 9:6 | +12:0 | + 41 | + 21 || Bishop & Sons .| 8171
Kondh & Dons| 8064] 5 | R short palladium spring. 288 | T22-9 | —16-2 | —26-0 | —24-4 | —17-4 | —21'3 | Kendal & Dent.| 5664
ac .. 1944 2 | Palladium spring. 4+ 69|+ 88|+ 78| +186|—09|—46|+ 12| Isasc || 1044
[xpring.
0 962 2 | Auxiliary compensation ; bright steel || + 9'8 | +12:6 | +12:0 | 4+16°1 | 4224 | +12:7 | +11°1 | 4131 | +21°1 | +16°5 | +13-4 | +19'5 — 20— 24| —03|+160| 4106 | — 25| — 23 | — 24| — 01| 4 4 97 | + 65| +12:0
Webb 6665 2 | Reversed detent; short palladium spring.| — 10 | —1-9 [ — 21| — 52 | — 78 | — 60| — 69| — 29 | — 51| —12'0 | — 0'8 [ — 8'1 —26°2 | —26°2 | —26°8 | —12°8 | —14'2 | —20°3 | — 9°0 | — 5°1 | —27°5 12'1 | — 6°5 | —26°0 | —15°6 | —14°3 %
Haswell & Sons| 2920 2 | Non-magnotic balance and spring. — 44| — 95— 85| —55|—06|—76 —121| —83| + 21| —3874 05| +31 T8 | 4101 | £ 72 | + 4°0 | + 6°0 | +110 | 418:8 | 4107 | + 4 —100 | + 18 | + 77 | —11:0 | —10°9
on - . . . . . . . . . . . . . . . . . . . . . . f - . . . * | Ghronometeical
ronomo rical Tl\er-} 41978 8|-+-1560 4 +15160|+1500° 6|+14354|-+-1399-8] +1304 3 +1362-0|-+1228°1|+-1087+ 5| 4-873-6 | +787°0 40789 | +296°4 | +108-9| +148:0| 4078 | 4741 | —9°6 | —106-6|—200-2|—~10508/—1080-5—16081|—1641"8| 3138 7| —2147-8|—2720 6| —2852 4 { A amoiaeter.
. S - — | - S ]
B o o o o o B o o o o o o o N o B o o o o o B B o o o o o Moan Woskly Tom-
Metl‘l:‘r;s\l\.'eekly Tempur(h* ,,,,,, 47°0 | 61'8 | 62'6 | 518 | 506 | 60°1 | K8:8 | 642 | 625 | 54'8 | 671 | 681 637 | 046 | 65-4 | 06-3 | 65:8 | 666 | 67°6 | 687 | 70'1 | 784 | 76:0 | 84'3 | 864 | 893 | 80°5 | 07°6 | 98:0 { ‘perature.
Extremes of Tvm era- ' ° oo oo oo ofo ofo ojlo ofle ofe eofo o|o o o oo ofo olo oo oo oo oo ofo of o ofo oo o oflo oo ofe ofo o ‘E:@:m;:u('l'w‘n'iw T
ture as shown by the 0l478-57-346-6- 5146:2-59-4/467-57°3/46-2-68:8/40- - 600{542-61 6:2168:0-686/634-67-659-7-71+1(60-0-71-8/64-1-60-5}85:4 5.7/60-6-75874'5-85'3/69-0-851|30-6-67-9(82:3-880|76- 1
Self-RegisteringTher- ( ------ [421-560/47'8-67 '5(46:2-50-4(45°7-67 6-69447- 4 0-686]034—67-6(569-7-711/600-71°8(64'1-60-5654 9-85'1(80'6-87-0/82:3-88:0(76:2-000(74'1- | B {he sltRegtertng
mometers .
The sign + indicates thut the rate is gaining.
+ During theso weeks the Chronometers were placed in the chamber of a stove heated by jets of gas, the temperature being regulated by Kullberg's Tho Chronometers axe placed in order of merit, thoir respective positions being determined by consideration of the irrogularities of rate exhibited
automatio governor which controls the supply of gas. The gas flames are exterior to the chamber, into whioh none of tho injurious produots of in Tablo I1L.
combustion ean enter. Only those Chronometers have boen included in this list for which b, the Greatest Difference between ono week and the next, did not exoeed 12"
Tho Chronomotrical Thormometer differs from an ordinary Chronomoter only in the construction of the balance, the positions of the metals forming the
compensating rims being reversed. By this arrangement the effect of temperature is much mognified. o
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RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1895 JULY 6 TO 1896 JANUARY 25. 1L
- T
. (II1.) ABSTRACT OF THE PRINCIPAL CHANGES OF RATE DURING THE 29 WEEKS.
NAME ' ADDRESS Construction of Escapement and Balance, — - — NAME
or No. gn or from the hfégﬁi“fﬁe Dill;:::::e Mean oF No.
|82 Least Ext Greatest Extremes e
MAKER. Es MAKER. Desoription furnished by the Maker. Weekly o Tompersture, | WeSkly pon | Grestes” | bebwommono | Temperenve | vl No. MAKER.
~ Sum. | Temperature, Sum. Temperature. " Least. the next. two Weeks,
@ ®»
2 | 10, Liverpool Road, N. Ordinary balance ; palladium spring. — 45 478 — 573 518 + 11| oo T ot 3::3} 56 38 548 — 784 128 512
2 | 8, Quadrant Rond, Essex Road, N. Uhrig's continually acting auxiliary ; bright steelspring. | — 64 | 47:8 — b7-3 518 + 10 | 654704 670 74 35 666 — 640 144 603
2 | 8, Quadrant Rond, Essex Road, N. Uhrig's continually acting auxiliary ; bright steel spring. | — 80 {::It e e — 09 542 — 614 581 71 38 581 — 57°1 147 013
2 | 20, Lloyd's Square, W.C. Compensation for extremes ; reversed detent; palladium | + 49 | 654 — 60- 57°1 + 142 664 — 704 676 93 36 61°8 — 47°0 166 .
2 | 90, High Street, Islington, N. Reversed detent ; short, pamdmm spring. [spring. | _ 0.6 | 74-8 — 853 54 — 220 46'8 — 50°5 518 86 20 {:gg - jg” 166 5650
1941 | 2 | 10, Spencer Street, Clerkenwell, E Auxiliary to balance ; palladium spring. — 11 478 — 573 + 738 71— 07 805 54 43 17:0 1081
Tsaao 2011 | 2 m Spencer Strect, Cleckenyel) B ‘Adxiliary o balance ; palladium sing. Z 88 |421— 569 + 64 600 — 718 658 102 44 19-0 2011
Webb .. G661 | 3 | 90 High Street, Iitington, N. Reversed dotent ; short palladium spr T 286 | 421 — 650 + 849 60-0 — 718 668 13 40 10-3 b 5661
Thamaon &C0| xfer | 2 Sulors ‘Home Bmldmgs, m Broomielaw, | Compensation for extremes; reversed dmnh bright sm! + 21 |71 — 9700 + 125 664 — 704 676 104 46 100 Whyte, Thomson & Co. aofer
E. Dent & Co. .. 2 | 61, Strand, W.C. [Glasgow, | Dent's balance ; bright steel spring. sps I 76 (s —er8 + 23 | eo—7s 687 99 50 10:9 || E. Dent & Co. coven 47831
2 | 105, Liverpool Road, N. Auxiliary balance ; reversed detent ; pnlluiulm spring. — 7'9 | 46'2 — 588 538 + 22 80°6 — 87°9 84'3 101 51 548 — 784 20°8 Kullberg ... 5447
2 | 149) Minories, EC. Auxiliary compensation ; palladium spring. + 46 |640— 737 687 + 1611 76'2 — 99°0 803 10-8 50 47:0 — 688 206 | Johunnsen & Gonororinrn| 4502
2 | 105, Liverpool Road, N. Auxiliary balance ; reverxed detent ; palladium spring. 1149 | 490°6 — 594 642 + 05 65'4 — 70°4 678 12°4 46 84'3 — 08°0 216 Kullberg .. 5468
2 | 105, Liverpool Road, N. Auxiliary balance acting in cold ; palladium spring. — 70 | 462 — 688 538 + 89 {g::: g4 ;gj‘l’} 100 54 54'8 — 784 217 Kullberg ... 5436
Johannsen & Co... 2 | 149, Minories, E.C. Auxiliary compensation ; palladium spring. , = v [ S ore o + 117 762 — 990 893 ‘185 46 548 — 784 226 Johannsen & Couervvvernnenene| 4504
T . N
Penlington & Batty ...| 2250 | 2 | 2, St George's Crescent, Liverpool. Tmproved balance ; bright steel spring. 85 | {0 hos H £ ez 49°6 — 50-4 52 162 38 52'5 — 506 228 || Penlington & Batty 2260
Johannsen & Co. 4400 | 2 | 149, Minorios, EC. Auctiary compencation ; palladium spring. 85 | 634 — 67 054 + 54 748 — 853 784 89 72 548 — 784 23:3 | Johannsen & Co.. 4400
Johannsen & C 4502 | 2 | 149 Minories, EC. ‘Avualiacy compenansion 5 palladium spring, 43 |49°6 — 604 542 + 12:6 | 654 — 600 571 16-9 40 701 — 843 20 | Johannsen & Co. 502
erg ... 5646 | 2 | 105, Liverpool Road, N. ‘Auxiliary balance ; reversed detent ; palladium spring. | — 12:3 | 47°8 — 67°3 518 + 24 806 — 87°9 843 147 51 854 — 70°1 29 5646
Hoswell & Sons .........| 2019 | 2 | 49 & 50, Spencer Street, Clerkenwell, E.C. | Non-magnetio balance and spring. — 16'6 |69-0 — 851 76-0 — 23 640 — 73-7 687 133 58 {g;jg - 29 Haswell & Sons ... 2019
5607 | 2 | 105, Liverpool Road, N. Ausxiliary balance ; reversed detent ; palladium spring. — 16'8 | 421 — 569 - 12 064 — 704 67 166 51 769 — 60°1 258 Kullberg ....... 5507
6604 - | 2 | 105, Liverpool Rond, N. ‘Auxilinry balance | roversod dotent  polladiom spring. | — 14°0 | 421 — 86°0 + 11 62:0 — 662 637 151 56 76:9 — 601 26:3 | Kullberg . 5604
Johannsen & Co... 4508 2 | 149, Minories, E.C. Auxiliary compensation ; pal — 88 |46°2 — 58'8 + 19 069°9 — 851 760 10°7 80 769 — 50°1 267 Johannsen & Co. 4608
Johannsen & Co. 4668 | 2 | 149, Minories, E.C. Auxiliary compensation ; pnnadinm spring. — 61 |46:2 — 888 + 75 02:7 —1023 075 12:6 71 47:0 — 538 268 Johannsen & Co. 4668
Kullberg 6603 | 2 | 105 Liverpool Road, N. ‘Auxiliary balance  roversed detent ; palludium spring. | — 13:6 | 421 — 669 +oos | ee—ns | o7 18:0 71 76:9 — 61 272 | Kullberg . o esos
Johanusen & Co....cuovne| 4666 2 | 149, Minories, E.C. Auxllm,ry ccompensation ; pn.lludmm spring. — 1'3 | 63'4 — 67°6 654 + 13'3 60°9 — 86°1 769 140 64 548 — 784 274 Johannsen & Co. 4566
3 | 103 Liverpool Roua, 00 ; reversed detent ; palladium spring. | — 16:3 | 462 — 688 53:8 = 14 | es4—704 676 149 63 701 — 843 275 | Kullberg » 5400
2 | 149, Minories, Aux\lmry compensation ; pml!nd\nml!rln + 12 | 640 — 787 687 + 212 496 — 594 542 200 39 65-4 — 70°1 278 Tohannsen & Oo. 4501
2 | 53, Brunswick smec, Glasgow. ‘ompensation for extremes; reversed detent; bright mel — 59 |76:2 — 09°0 803 + 79 62:0 — 662 037 18'8 71 89°3 — 769 280 Laing .. e
2 | 90, High Street, Islington, N. Reversed detent; short palladium spring. [epri — 7:0 |80'6 — 87:0 843 + 74 {:gj;’ = :g:g 2;:35 15°8 65 769 — 601 Webb . 5666
2 | 149, Minories, Auxilinry compensation ; palladium spring. + 06 | 654 — 704 676 + 149 | 609 — 851 760 143 72 47:0 — 638 28:7 | Johunnsen & Co. 4408
3 | 00 High Bt Tington, . Roversed detent ; short pailadiam spring. Z a7 |62 bos 508 = s 90 — 85-1 769 99 97 769 — 501 203 | Webbuuvom... 5660
2 | 149, Minories, E.C. Ausiliary compensation ; palladium spring. + 17 1o 4 ::.:} + 146 600 — 851 769 12:9 87 89°3 — 769 30'3 | Johannsen & Co. 4500
2 | 149, Minories, E.C. Auxiliary compensation ; palladium spring. — 19 |64 — 600 571 + 110 854 — 706 676 120 87| oo —oro 303 | Johannsen & Co. 1556
Johannsen & Co..... 4484 | 2 | 149, Minories, EC. Auxiliary compensation ; palladium spring. — 60 [47:8 — 673 518 + 69 [ -t Zg“ 119 02 | 648 — 784 308 | Johannsen & Co, 4484
| i
| | i
Johannsen & Co. 4497 | 2| 149, Minories, EC. Auxiliary compensation ; palladinm epring. 00 |63:4 670 654 + 109 597 — 7141 66:3 18 94 47:0 — 638 30 dohannen & Co. 1407
Kaullberg .. .| 6489 | 2 | 105 Liverpool Rosd, N. ‘Auxiliary balance ; reversed detent; palladium spring. | — 10°9 | 47:8 — 673 s — 18 664 — 704 676 18:3 65 | se3_o0s0 | 313 | Kullborg... 5480
Johannsen & Co...evw| 4387 | 2 | 149, Minories, E.C. Ausiliary compensation ; palladium sprin. — e ||on o0d ,,4“ + 86 402 — 604 506 | 162 82 506 — o548 | s16 | Jolmun»mn&(‘m 4847
4641 | 2 | 119, Minories, EC. Auxiliary compensation : palladium spr — 20 | 664 — 600 571 + 127 82'3 — 880 854 147 86 | 548 — 784 817 | Johannson & Co. 441
6511 2 | 105, Liverpool Road, N. Auxiliary balance ; reversed detent ; plllmﬂmm spring. - 215 ‘ 47'8 — 878 618 - 08 654 — 70°4 67°6 207 56 | 648 — 784 J 319 I Kullberg 8611
‘ | | |
I
- "o Oheonometors uro plased in order of merlt che xespestive poitions being determined by comileration of the frogulartiosof rute exhibited
The sign + indioates that the rate is gaining. in tho Table aboveTho el No. o - 5 ‘o tekerrus . rocstee of ths irsegelusslen of ¥
Jobannsen & Co. 502, The mainspring of thia chronometer broks during the 3ed weok o tho trial, Tt was wen to the maker and returned the
weel
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AT THE ROYAL OBSERVATORY GREENWICH, FROM 1895 JULY

6 TO 1896 JANUARY 25.

13

80 i’fw led by the NASA Astrophysics Data System

NAME Wi (IIL) ABSTRACT OF THE PRINCIPAL CHANGES OF RATE DURING THE 29 WEEKS. |
. N i2 ADDRESS Construction of Escapement and Balance, - | AM *
¥ . |8 ! N B
MAKER o E‘: MA‘;;ER from the . Difference Greatest or Yo.
: s . Desaripti i enst | Extromes een the | Difference Mean No.
= ription furnished by the Maker. Weekdy | . Grontost Extremes oy Jean Greatst | betweon oo | Temperture Trinl No. MAKER.
um. | Temporsture. ‘emperature. ; ‘emperature. | and eck and Tor thete a+2h
Sum. Temperatue. Least. the next, tawo Weeks.
L (@ @»
" H 1
2 | 61, Strand, W.C. Dent's balance ; bright steel : | y ° ° N N N | e °
Sord | 2 f”‘ gloydsSqns.re W, Compensation for ottommas vovorsa detent; brishrni | + 508 e | o+ 151 82:3 — 880 854 14:3 89 | 701 —843 321 || E. Dent & Co.
Dato | 08 | 3 | 10 g;::ﬁ;rsufﬁe‘:;ﬂerk%zwaﬂ, EGC. Zmproved ondinazy bnlaneo: bright stel pring. =% 58 = 7o | wa—n4 70 217 57 470 = 638 331 ardner
ko | 3 | e 58 ol i i S B3 E | EicE ) ED ) M| om EIoED) B AN 2%
! T ¥ compenkation'; ighs e spin. + 18 AU s s 4 %6 " 50a s s H Wiz ] ont & Sons - 970
‘ z . 13- . . e .
E. Dent & Co. 2 | 61, Strand, W.C. ‘
Johans : , W.C. Dent's balance ; bright steel sj |
- AR e R 8 1 me | omro | EATED| B Bamad g
¢ nries sofing in heat and cold - % . . - 8 = 78" . nnsen &
K ) s | 3 | 0 o EEER R R w1 i) ome | e omuzunoEno ) RROR o
5 Liverpool Road, N. Auxiliary bshnoe, reversed detent ; palladium spring. :;:g} 1 + o -3 10°0 P 700 — 5ot s Kullberg . 87
Johannsen & G 4514 | 2 | 149, Minories, EC. Auxiliar !
Johannsen & C 4513 | 2 | 149, Minories, E.C. Auxiliary 233"“"5:“""' palladium spring. — 62 |66:6— 738 01 | 4+ 181 421 — 5579 470 10°3 83 01— 350 | Johannsen &C 514
Johannsen & Co. 4469 | 2 | 149, Minories, E.C. Amu&:’y mmg:“:o: b nliﬁmm spring. + 21 m?; we 087 l + 210 49:6 — 50°4 54-2 198 82 s 36-2 Johannsen & Co. 4813
um . - ¥
Schoot ... o050 | 3 | 9, St, John Streat Roud, B, et palladium spring. + 09 |igs5_ 78 g“} + 183 82:3 — 88°0 854 174 94 075 — 864 362 Johannsen & Co.. 4460
Johannsen & o 4636 | 2| 14D, Minories, E.C. o animary sotinginoold i blue | — 278 | g7 —1088 078 | — 92 | s54—60:0 71 183 o2 47:0 — 638 367 | Schoot o050
' v compensation; plladium spring. [seelsprng. | — 14-8 | 40-2 — 68-8 53-8 T os0 | 71 oro 895 178 98 548 — 784 374 || Johannsen & 14530
Pyott 960 | 2 |74, West India Dock Ro
Johanns 4400 | 2 | 14), Minories Do nd, B. Improved ordinary balance ; bright steel spring. — 28
Rishop & Sons o ‘Auxiliary compensation ; palladium spring = 45 5 . 5 + 143 854 166 10°7 854 — as 8 380 Pyott. 960
Rishon & Sons. an | 2 lUanC f.ei;:ea: Trowbridgo. Aiciioelos aciong i extidomes s biue HootSpring. T ol s Cuees 654 I o7 470 229 87 843 — 98'0 w03 | Jomaniuan o 40
(saac. 1044 | 2 ’Swm" Streot, Clorkenwell, E.( Reversed detent; short. palladium spring. T a0 -4t 980 + 201 769 180 114 976 — 6 4 40°8 Bi 1!
, Olerkenwell, E.C. Palladium spring. - e | e w3 ] 687 mo o o st a0 Kendnl & Dout sond
— : . H ! . § :
962 | 2 | 1, Piccadilly, W Auxil
oor | 3 | ok Bl W, compensation ; bright steel spring. — 26 |86:0 —106°3 ) . . i . . I '
2080 | 3 | 10605, Sponcer Strocs Clonkomwell, E.C. | Non-smagnetio eiamoe & palladium spring. — 276 | 665 — 788 A iy e g 03 o Z oo By | Ve sons
" guotio balazco and spring. — 190 [ 690 — 851 23 F 18 e e s s 769 — 50°1 Haswell & Sons 2020
The sij indicates that the inis The Chronometers are placed in order of merit, their respective positions being determined by emmdemuun of the irregularities of rate exhibited
ign + 3 o rate is gaining. o tha Table above, The brial number a - 2b is taken as  measure of the irregularities of rate
Only hose Chronometers have heon included in this lst for whioh f the Greatest Differenco betwreen one week and the next, did nob excoed 13+
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