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o ;
Rates or Box CHEONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1913 JUNE 21 To 1914 JANUARY 10.
2 NANE Ll @) WEEKLY RATES IN ORDER OF TIME.
2 aatE - 28 AME
5 or 0. [E5] ! § ) - g
% MAKER. = zi“j;g June 28 :_“li',z 11‘3» 1';“"; a2 ;E, 9“_“; l:“_“;a 2:1!;.0 Aug. 30 :f’:a 1:‘_{;“ :;f; Sept27| st | Ot | Ot | Oct38| Now | Now | Nov. | Nov. |Nov.0| Dee. | Dus | Doo. |Dae2t| dan. waen No.
& « July 6 T | Avg. 2 N N R Sun: 6 Ocn 4 | 411 | 11-18 | 1825 Now 1| 1—8 | 8-16 | 16—22 | 2220 De“: ¢ | 618 | 13—20 | 20—27 h: 3 | 3—10 u
+ + t
1| V. Kullberg.. 211|401 =10 =09 = 11| = 10| 00|+ 21| +10|+1:0) +08) 408 +01] -0 —08|—01|—04|—08|420|—06+12]|—02]—07|—22|—24|—28|—27]—21|— o 5| 1 V. Kullberg.... 8472
2| V. Kullberg.... 2 +18|4+02|+1:2|—08| 4 11|+ 04|+ 12|+ 18| 408|404 410|407/ —08) —15 402|410 — 01| 00| 488 |+02| 409|408 —12(—18[—21|-16|—21—81| -84 Iy, Kullberg. 8465
8| V. Kullberg. 2| 419|420 420|420+ 12|+ 16| +1:8|429|+29| 428|443 4+30| +28|+20 427|420 =10 —02| 431|484 455 +46[ 41740420 —10]—14]—21]|—12 ‘ . Kullberg..... 8450
4| V. Kullberg. . 2| —01]—01{—02|402| 00|404| 412|415 +08]405|+28|+18]—06|—15 0| 15| — 10| — 08| b 2| 28| £ 51| 28| — 12 | 21| — 58| — 46| — 55| — 40| — 20 [‘ | 852
5| V. Kuliberg .. 2—11|—20{—17|—27|—82] —42|—87|—00 4+ 17| 444|456 +24|—01|—038 —ve|— 22| — 21| 28| — 10| 10| 447 | £ 08| 4 20| 00| 0| 402|410 | 410|402 | V. Kl s1a1
i
6| V. Kullberg... 2/ +06|—08|+01|—01]|—02|—06]—02|—12|—48|—28|+11|418[+08|—04 07| 4 08| —02|408| 00|—22| 412|481 450|487 4+08] 07| 00| =08 06| V.Kultborg
7 | V. Kullberg . 2| —82|—80|—41|—85—40|—44| 48| —31|—36|—40| —37| 42 —53|—62 75| — 65| —78| 74| —48|—59|—50|—72|—107 | =110 | —12:5 | —12:5 | —14-2 | —13-9 | —14-0 | V. Kullberg 8461
8| V- Kullberg . 2= 06| =15) =19 — 06| —24|—24| =29 —08|+02|+1:5 +15)—00)—15|—31 —40|—48|—62{—51|—06|+01|+28| —19|—-31|—48|—63|—69|—82|—86|—36 %‘ V. Kullberg,. 8475
© | Oltivant & Botsford.....| 31946 |- 2 || — 61| — 68 | — 42| = 5:5 | — 45| = 50| — 48| — 68| —8:0| = 55| — 52— 03| — 03| — 29 25| —18|—18|—14| =89 =41 16|+ 14| 455 4382|480 29|+ 46| + 41|+ 80 | Ollivant & Botsford..| 31946
10 A, . . N y . g | 4 4 . . . ¥y . . ' .
A. Johannsen & Co 2+ 42| 450|448 | 4 4d| + 44| 45| + 60| + 99|+ ) HI8'8 | HISD| +10:6| + 87| 4 68 475 | 471|450 + 47| 4114 | 4126 | 4147 | 4184 | 4 84 |+ 67 | 4 59| 4 50| 4 53| + 51| + 42 | A Johannsen &Co....| 6666
1 . g g o - g o o . . o . . o ’
Bl b2 F L8 H 0B 0040005 16| A0 hd o 61|+ T+ A4 40+ 30 22| = 00| = 20| — 11| 458|463 £ 80| £ 61| 406 | 07|~ 12| —27| 30| — 58| —14] V. Kulberg. 8470
12| A o, 5| 460 470 . . ’ . . . . - . - .
A Johannsen & Co, 6618 | 2+ 45 + FTA T AT BT FI00 | HIBB | 207 | 243 | H2B | 204 | 106 | 149 4155 | 4166 | 4185 | 4187 | 4+16:0 | +18-0 | +21-8 | 4211 | 4-21-3 | 4204 | 4193 | 4192 | 4209 | +20-0 | 419-4 || A Johanusen & Co...| 6618
18 | A. Jo . _20|l—21l—00|—22|—20]-18|—1 ¥y . - . . ’ -
A Johannsen & Co. o2 2 20| =211 =09 =22 | =20 —13) =15 + 59|+ 60) +10:0| 132 + 90| 4 46| + 28 24| 481|425 480 441|478 4126 | 4188 | 411-3 | 4 9:8 | 410-4 | 411:6 | +13-3 [ 418-8 | +18-7 | A. Johannsen & Co...| 6782
14| V. K . g 3 : - - : - 4| —738)|—84|—88|—0 . g Ki
Kullberg 2| +88|+48|+48|4+50|+41|+4388|+51(+14 73 84 33 01| 419|432 447|461 —12| 418|411 —62[—50]—21 —33| 89 00| 402 =11 0:0 | 4 2:5 | V. Kullberg,
15 A 58| — 67| — 65| —86|—81|—82|—86]|— o0 . ¥ . |- 15| -5
A. Johanusen & Co..... 6672 | 2 [ — 58 7| — 65| 86| —81|—82|—86|—08|+388|+68|+63|414|—15—55 72| 58| — 55| — 56| — 86| 4+ 88| 4 61| 4 14| 417 | — 27| — 44| — 5:0| — 28| — 2.0 | — 86 || A Johannsen & Co...| 6672
|
16 . W, We =110 | =110 | —11:0 | — 9 — 9 — 8 —10- —_ 9 - — 8 — 8 — 8 —16"" —16
A, W. Welb, 5609 | 2 92| —93|—85|-100|—91|—78|—81|—86|—81|—165|—168 et | 180 | —161 | — 79 | — 408 | — 80| — 09 | — 91| —158 | 188 | —11:8 | — 70| — 81| — 57 | — 27 | & W. Webb.
17| 3. . Woods... 101 | —10-6 | —11-2 | — 81 | — 58 | — 62| — 60| —10-0 | —17:0 | —18-8 | — 5:8 | — 0.7 | — 741 | — 7-
oo i 1R = 81| - 68| — 62 = 60| —10°0| —70 | —18:8 | = 53| — 07| — 71| — 76 — 88| —89|—75|—65|—91|-102]|—-101]—57|410|—57|—738|—70|—94|—138|—97|J F Woods..
184 18| — 14| — 86| — 48| — 50| — 60— 1 . . . . ' 6| — 5
Johannsen & Cov...| 6081 | 2 4 HE| = 80| = €0 = 1O T 4103 ) HIL |+ 83| o 27| 4 16| = 50 51| =19 — 10| 4 02| 4 77 | $12:1 | 4180 | 4101 | 4 87 | 4 69 | 4 4:8 | 4 64 [ 411:0 | 4111 | 4 7°9 | A Johannsen & Co...| 6681
19 | A. .| — 80| —98|—-118|—79| —98|— 83|~ 6 1| =07 — 1+ 8| — 21 — 41| — 9 L
A Johanusen & Co.....| 6741 2 ‘ 80 118 | — 79| — 98| — 88| — 63| 11| =07 14|+ 08| —21—41]|—938 017 | 111 | 90| 100 | 4 18 | 4 47 | 486 | 4 45 | — 18 | — 24| — 48 | — 48 | — 26| — 83| — 37 | & Johounsen & Co| o741
20 | A, Job 52| 55| 42| 43| —48|—45|—5 . . . X X . .
A Johanmsen & Co.....| 6749 | 2 Sl Il e el R R A i i 401|—1:0 | — 27| — 26| 4 85 | 4118 | 4184 | 4185 | 4 99 | + 59 | + 31 |+ 21 | + 67 | + 44| - 35 | A. Johannsen & Co...| 6749
|
|
21| Usher & Cole.. t | —24-1| —287 | —82-1 | —81-2 | —80-1 | —87-1 | —35-6 | —88-5 | —86-7 | —30-6 | —82-4 | —37-6 | —87-0 | —41- i
sher & Cole. 955 | 2 82-1 | —81-2 | —30-1 | —87-1 | —85:6 | —88+5 | —86+7 | —80-6 | —82-4 | —87-6 | —87-0 | —41-3 —43-4 | —46:5 | —45-0 | —46°0 | —42-2 | —41-0 | —35:0 | —82'8 | —39-2 | —45:8 | —45-2 | —47-9 | —50'8 | —54-1 | —56:5 || Usher & Cole..
22 | Kendal & Deat.. —28+4 | 257 | —28:8 [ 329 | —88:0 | —84:0 | —81.0 | —10-8 | —21.8 | —19-9 | —11.9 | — 76 | —10-0 | —13- -
endal & Den 7649 | 2 880 | =849 | —31:0| —~19-8 | —21:8 | —19-9 | —119 | — 7:6 | —10-0 | —13:3 —17-0 | =174 | —17-8 | —190 | —168 | —11-1 | —119 | —11.9 | — 8.1 | —15:0 | —15:0 | —15-2 | —11-0 | —158 | —22-2 || Kendal & Dent... 7649
28 | Usher & Cole .. 2087 —18:2 | —21:0 | —21-0 | =258 | —27.7 | —81- 1| —880 | —30-2 | —26-6 | —26.5 | —22.7 | —245 | —28- .
sher & Cole 2 0| —%8| —277 | —81'2 | —82:1 | 880 | —80-2 | —26:6 | —26°5 | —22-7 245 | —28:5 —28-0 | —26:8 | —28'1 | —24-1 | —80-0 | —27-9 | —20-1 | —20-0 | —15.0 | —1¢-3 | —18-3 | —10-8 | — 5:9 | — 1:5 | —11:8 || Usher & Col. 2087
Ch trical T —583:5 ' —623+4 | —399- —523- -6 |—: 348 3325 6|—2881+7|—478+7 |—407:0 | —503- ° y g v N y * ° * * * * N ¥ )
hronometrieal Thermometer... 1 5289 |—506-6 | 2207 4070 | —503-3) _610-2| —248-1| —788| —86-8 |—1672-0/—2718-3|—2767-0{—1650-5] -+04-3 | --65-5 | +-252.6 |+295+1 6241 47114 |4550-4 | Chronometrical Thermometer.
Mean Weekly Temperature . 651 | 653 | 63:6 | 651 | 640 | 64 . - - ¥ . . : . . . . . . . o . . . . . . . .
ly Temperature 8 | 640 | 850 | 99-4 | O7:¢ | 856 | 64:0 | 637 | 646 659 | 61-9 | 602 | 60-6 | 70-5 | 91-3 | 928 | 77-3 | 68-2 | 58:6 | 565 | 58-3 | 523 | 519 | 534 | Mean Weekly Temperature,
R |
i . | . |
629 | 621 | 621 | 68-3 | 62 . . - . . . . - -
”"‘,‘5‘3:‘,}‘;{;,i’;;g:;";;;;gggg‘;‘w{\ 3| 5 | 603 | 830 ) 072 | 899 | 839 | 623 | 620 | 626 63-9 | 59:6 | 59-4 | 594 | 77.0 | 860 | 915 | 755 | 545 542 | 50-0 | 50-2 | 505 | ( Extremes of Temperature as
% 681 | 679 | 67°6 | 663 | 646 | 66:3 | 65-4 | 89-0 | 1049 |1024 | 874 | 652 | 67-4 | €81 shown by the Self-Register-
| 600 | 647 | 627 | 618 | 814 | 952 | 940 | 829 | 508 - -2 | 638 | 540 | 54-0 | 593 || ingThermoucter.
i |
[ I
‘Tl Chronometers are placad in order of merit, their respective positions belug determined by of th ities of rate exhibited iu Table IL
The sign - indicates that the rate is gaining. The u.mnomemul 'l‘hermon)emr differs from an ordinary Chmnomﬂsr only in the construction “f u.., I)alsnc«, the position of the wetals forming the com-
+ During these aeks tho Chronomster wero pluced fn the chaber of o stove heated by fos of gas, the tempersture being regulatad by Kullbergs automatic peusating rinis beiug ro is arrangensent the cffect of temperature is much mag
goveruor whicl contrals the supply of g, gas Hames are exterior to the chamber, fnto which mone of the iujurious products of combustion Ouly thos Chrometr b ek e i hi s o which b id not ed 12 scoul,
~JOTI G W OTDICT EIDTry; T CTnTer-Tot A y Riouidod-by-tho- NS A Data-S35k
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RATES OF BoX CHRONOMETERS ON TRIAL ¥OR PURCHASE BY THE ADMIRALTY, ’— AT THE RoYAL OBSERVATORY, GREENWICH, FROM 1913 JuNE 21 To 1914 JANUARY 10. 5
(I1.) ABSTRACT OF THE PRINCIPAL CHANGES OF RATE DURING THE 20 WEEKS.
NAME sk ADDRESS Construction of Escapement, Balance, and Spring, I Ditoos | et NAME N
or No. |3 or ! botween iforence Mean or No.
MAKER g% " o o hosst | Extromes Menn Greatest Rxtremes Grestest | betwoon one |  Temperature | Trial No. VAKER |
ER B3 AKER. Description furnished by tho Maker. Y| empantar Tomperature, | aeoklY Rempoture, | Temperature. and Week and for these a2 k g
- perature. - T g Least. the next. two Weeks. |
@ ™
O
i . . . . . . . . . .
V. Kullberg.. 8472 | 2105 Liverpool Road, London, N. Roversed detent; Kullberg's auxiliary balance; palladium| — 28 | 54-2— 63-8 583 + 21 | 830—890 850 a9 26 795 — o1'3 99 | V. Kullberg...
) spring. .
V. Kullberg 8465 | 2| 105 Liverpool Road, London, N. Reversed dotent; Kullberg's ausiliary balance ; polldiom — 34 | 505 593 534 + 38 | 7r0-—8l14 796 67 33 606 — 795 183 | V. Kullberg...
) spring. )
V. Kullberg ... 8450 | 2| 105 Liverpool Road, London, N. Reversed detent; Kullberg's auxiliary balance; palladinm| — 21 | 50-2— 54:0 519 + 56 | 915 — 942 928 7.6 38 606 — 796 142 | V. Kullberg
spring. |
V. Kullberg ... 8452 | 2| 105 Liverpool Road, London, N. Revorsod detont; Kullberg's auxiliry balanco; palladium| — 46 | 54:2— 688 58:3 + 81 | 95— 942 92:8 77 87 778 — 58:2 151 | V. Kullberg .
spring. .6 — 64
V. Kullberg 8141 | 2105 Livorpool Road, London, N. Reversed detent; Kullberg’s suxiliary balance; palladinm| — 4:2 | 63:5— 663 48 + 56 | 839 — 874 856 98 w2 {HETES)| 12 | V. Kullberg. 8141
i
V. Kullberg 8202 | 2 | 105 Liverpool Road, London, . Reversed detent; Kullbirg's nuxiliary balance; palladium| — 4'8 | 97:2—104-9 994 + 50 | 545— 598 58:2 98 39 97-4 — 856 176 | V. Kullberg.
spring, -
V. Kullberg .. 8461 | 2| 105 Liverpool Road, London, N. Revereed detent; Kullberg's auxiliary balanco; palladiom| — 142 | 50-0— 540 528 — 30 | e21—69 653 12 35 718 — 582 182 | V. Kullberg ..
spring.
V. Kuliberg 8475 | 2 105 Liverpool Road, London, N. Reversed detent; Kullberg's aniliary balanco; palladium| — 86 | 50-2— 54:0 519 + 28 | o15—o9ez 028 14 50 519 — 534 2144 | V. Kullborg.......
spring.
Ollivant & Botsford...| 81946 | 2 | 12/14 St. Aun Street, Monchester. | Ordinary compensation balance ; palladium spring, — 80 | 92—1080 99-4 + 55 | 545 — 598 58:2 185 41 718 — 582 217 | Ollivant & Botsford..
A. Johannsen & Co..| 6666 | 2 | 149 Minories, London, E. Auxiliary to balance ; palladinm spring. + 42 {gﬁ:g: [ o b+ s 856 s 67 606 — 795 247 | A Johannsen & Co...
V. Kullberg 8470 | 2| 105 Liverpool Road, Loudon, N. Revarsed detent; Kullberg's auxiliary balance; palladium| — 88 | 50-2— 540 519 + 80 | 915 —9a2 92:8 us 69 606 — 795 256 V. Kullberg..... 8470
spring. -0 — 85
A. Johannsen & Co...| 8618 | 2 | 149 Minories, London, E. Auxiliary to balance ; palladium spring. + 45 | 629— 681 651 + 208 | 899 —102:4 974 198 49 Bowa}| w6 | A sohumsend Connn| 6018
A. Johanusen & Co...| 6782 | 2| 149 Minories, London, E. Auxiliary to balance ; palladium spring, — 22 | 68:3— 663 61 + 138 o o 160 74 64:0 — 85°0 30-8 A. Johannsen & Co. 6732
V. Kullberg. 840 | 2| 105 Liverpool Road, London, N. Reversed detent ; Kullberg's auxiliary balance; palladium| — 84 | 89-9-1024 974 + 61 | 597 — 847 619 146 87 850 — 994 319 | V. Kullberg....
spring, .3 66 X
A Johaunsen & Co...| 6672 | 2 | 149 Minories, London, E. Auxillary 5o balances palladium spring. — 86 {gg s At } + 68 89'9 —102-4 974 154 83 640~ 850 | 820 | A Johannsen & Co. 6672
5699 | 2| 69 Charlton Road, Blackheath, S.E. | Auxiliary to balance; bright steel spring. — 189 | 59-6— 647 6149 — 09 | e15—9e2 928 18:0 84 640 — 687 388 | A W. Webb... ..
7. F. Woods.. 122 | 2| 7 Harley Streot, Cavendish Squ., W. | Ordinary compensation balance ; blue steel spring. — 170 | 9r2-1089 994 + 10 | 545—598 582 180 85 97:4 — 856 850 | J. F. Woods..
A. Johannsen & Co..| 6681 | 2| 149 Minories, London, E. Auxiliary to balance ; palladium spring. — 60 | 63:5— 663 618 + 18:0 | 915 — 942 92:8 19-0 87 640 — 85:0 364 | A Johunnsen & Co.
A. Johannsen & Co...| 6741 | 2 | 149 Minories, London, E. Auxiliary to balance; palladium spring. — 17 | 689— 690 659 + 47 | 880—952 013 164 us 606 — 795 400 | A. Johannsen & Co....
A, Johannsen & Co...| 6749 | 2 | 149 Minories, London, E. Auxiliary to balance ; palladium spring. — 55 | 621679 653 + 185 | 755 — 829 78 19:0 10 606 — 795 | 410 | A. Johannsen & Co. ..
|
Usher & Cole.. 1955 | 2| 339 St. John Street, Clerkenwell, E.C, | Auxiliary to balance ; acting in cold ; palladinm spring: — 565 | 50-5— 693 584 — 21 | 629681 6511 24 | 70 640 — 648 44| Ushor & Coe... 1065
Kendal & Dent. 7649 | 2| 106 Cheapside, London, E.C. Ordinary compensation balance ; blue steel spring. — 819 | 63:5— 663 o8 — 76 | 628—652 640 s u2 620 — 85:0 497 | Kendal & Dent 7649
|
Usher & Col 2087 339 St. John Street, Clerkenwell, E.C. | Auxiliary to balance ; scting in cold ; palladium spring. | — 88:0 | 88:0— 890 850 — 15 | 502580 519 315 103 519 — 534 521 1 Usher & Cole. . 2087
|
| i |
The Chronometers are placed in order of merit, their respective positions being determined by considertion of the irregulariti ibited i : .
p respective pos ing determined by consideration of the rregularities of rate exhibited in the Table above. Tho Tvil No. & - 26 i takem as & mensurs of tho ireogalasiios o rate,
The sign + indicates a gaining rate.
¥ guning Only those Chronometers huve been included in this list for which b did not exceed 12 seconds.
|
i
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RaTES OF POCKET CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

AT THE RoYAL OBSERVATORY, GREENWICH, FROM 1913 AvcusT 2 To 1913 NOVEMBER 22,

2) ABSTRACT OF THE PRINCIPAL
(1) WEEKLY RATES IN OBDIER OF TIME, @ ABSTHANGRS OF RATH,
]
Aug. | Au | Aug. | Aus |Aug0| Sopt | Sept, | Sept | Sopt, | Sept. |Sept 30 ‘°°:>l “0“;8 ]g“ﬁ 0ct. 85 :‘“"g' E“"‘]’ﬁ 1’:“"‘;2 £ 1 Difrene of .
— - — s - . ] = —: — = — ] W tes,
2—9 | 9—16 | 1625 | 2880 | 570 ¢ | 613 | 18—20 | 2024 | 24—27 | 2730 | o0, Nov,1 E,;i %5 eokly Rates, e NANE 3
B M| 8 3 umber, -
5 NAM ADDRESS ; ; §3F | =5 = o¥ No. |5
= E N L Bs | Ba .’55‘ 3EE EEE 25 | e | 82 MAKER, 5
; oF o, oF g5 ® §3 g, SEQ == E-; BE .s_: at2b | a+2b4 3
MAKER. MAKER. BE | o B 3] ; " a8 FH . EE] Ed
E | Pocket Chronomoter Horizontal, Dial up, SR E | GE | NE Pocket, Chronomoter Horizontal. Dial up. =L gnl 2 | 14 B(oese
BE | B% | BB | 22 | £% |E8 | &1 | 3 ‘ g
s 5% | 8 8 a. 2 ‘ P a | e
! “ . + 3 3 X 3
| | i
1| Wales & M Culloch.| 8695 | 20 Ludgate Hill, London, E.C. 465°1 | +67°2 | 4705 | 4703 | 4-68:0 | 4703 | 4700 | 4-80°1 | 4-30-3 | 4-33'8 | 441-8 +66-9 | +-47:0 | 4599 | +-62°7 | 4679 | 471°2 | 4687 | 24:2 | 12:9 | —27'5 | —88-2 | —20°7 | 50-0 743 Wales & M'Culloch..| 8695 | 1
2| V. Kultberg 8646 | 105 Liverpool Road, London, N, | — 81| — 74 | — 87 | — 78 | — 74 | =187 | 4 1:2 | —62'3 | 428'1 | — 96 | —551 —12:0 | — 28| — 09| — 22| —47| —24|—28| 149 | 149 | =538 | +285| — 42| 47 769 V. Kullberg.... 8646 ‘ 2
. i
|
Mesn Weekly Temperature, 64%0 | 65% | 66%5 | 68%5 | 650 | 64%0 | 88%9 90°8 8% 879 | 60°2 | 60% | 68%7 | 62'8 | 61%7 | 60°2 | Mean Weckly Temperature.
" The sign - indicates a gaining rate.
. ¥ . . . . . . . 868 | 694 | 594 | 595 | 60-4 | 585 | 572
Extremes of Tomperature as shown by the | 603 | 639 | 649 | 66:4 | 642 | 623 | 842 83 875 Extromes of Temperature as shown by the
Sel-Registering Thermometer. 654 | 66-2 | 687 | 706 | €98 | 65:2 | 916 o8 90-2 89:1 | 627 | 618 | 66:1 | 65°1 | 65:0 | 61-9 Self-Registering Thermometer. .

* The weekly rates have been computed from the rates for three days.

automatic governor which controls the supply of gas.
can entor.

+ The weekly rates have beon computed from the rates for four days.
During the period from Sept. 18 to Oct. 11, the Pocket Chronometers wero placed in an oven heated by jots of gas, the temperaturo being regul

The gas flames are oxterior to the chamber, into which none of the injurious products of combustion

lated by Kullberg's

The quantities a, b, 6, d, ¢, in the formule 26+ 4 (o4

dte

2 are taken numerically without regard to sign.

Only those Chronometers have been included in the above list for which ““5” did not exceed 18 seconds or a - 2b did not excee 60, or the trial number did not
exceed 100,
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