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RATES OF Box CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

AT THE ROYAL OBSERVATORY, GREENWICH, FRoM 1911 JUNE 17 To 1912 JANUARY 6.

The sign +- indicates & gaining rate,

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

i |
. (IL) ABSTRACT OF THE PRINCIPAL CHANGES OF RATE DURING THE 20 WEEKS. |
£ : o .
H NAME N P ADDRESS Construction of Escapement, Balance, and Spring, - Difis | Gran . NAME .
s or 0. |Tw oF from a etween ifference ean oF 0.
= £ Least Extremes Greatest Extremes e t T t Trial No,
5| MAKER B MAKER. Description furnished by the Muker. Weekly o o, | Weskly Tometare, | g™ | Meerd” emee | T | MAKER.
= Sum, ‘Temperature, Sum. Temperature. Least, ﬂ‘l! next l two Weeks. il
- @ L
" o - . " 5 ’ 787 — 706 0z |1
1| T. Mercer . 2 | 81 Westmorelaud Place, City Road, E.C.| Auxiliary to balance acting in heat ; palladium spring. — 71 | 640 — 661 662 - 21 70:0 — 84:0 787 50 26| {M.g Zoie 3
2|V 2 | 105 Liverpool Road, London, N — 21 |62'9 — 740 671 + 72 880 — 99-2 91:6 9:3 25 92:8 — 91-6 143 V. Kullberg .. 8129
3| V. 8 | 105 Liverpool Road, London, — 62 | 529 — 555 542 + 23 60-2 — 660 63-3 85 82 847 — 99:5 149 V. Kullberg 7985
4|V 2 | 105 Liverpool Road, London, — 87 [52:9 — 555 542 + 380 70°0 — 84-0 737 67 43 | 75928 153 V. Kullberg. 8250
R 2 | 105 Liverpool Road, London, X. — 86 [52:9 — 555 542 + 16 68:5 — 78:9 70-9 10-2 85 76:8 — 58:1 w2 V. Kullborg 8268
6| A, Johannsen & Co...| 6540 | 2| 149 Minories, London, E. Auxiliary to balance acting in heat ; palladium spring. — 48 | 685 — 789 709 + 49 97 43 51-9 — 542 183 | A. Johannsen & Co. 6540
7|V 2 | 105 Liverpool Road, London, N. | Kultberg's auxiliary balanco ; palladium spring. — 88 |52:9 — 555 542 + 05 93 45 768 — 531 18:3 v.
8, V. 2 | 105 Liverpool Road, London, . Kullberg’s auxiliary balance ; palladium spring. 11 | 640 — 661 652 + 93 10-4 40 775 — 92-8 84 | VK
9| V. 2| 105 Liverpool Road, London, N Eullberg’s auxiliary balance ; palladium spring. — 71 |50:0 — 55°0 524 + 87 108 39 84-7 — 995 Be v
10|V, 2 | 105 Liverpool Road, London, N. Kullberg’s auxiliary balance ; palladium spring. — 17 |94:3 —104-6 995 + 15 182 34 100-1 — 88-1 2 v.
1 2| 69 Charlton Road, Blackheath, S.E. | Auxiliary to balance ; bright steel spring. - o [RS8 :’,:i} - & 53-8 — 609 577 8:0 61 76-8 — 531 02 |
12 2 | 105 Liverpool Road, London, N. Kaullberg’s auxiliary balance ; palladium spring. — 17-7 |52:9 — 55:5 542 - 8 69:9 — 782 74:5 141 34 7 — 995 9|
13 2 | 149 Minories, London, E. Auxiliary bulance aoting in heat ; plladium spring. — 22 (629 — 740 671 + 10 - - 53-1 126 5:0 58:1 — 51-4 22 A
14 2 | 105 Liverpool Road, London, N. Kullberg’s alanco ; pailadium spring. — 113|529 — 555 542 ¥ s 913 —105-9 1001 163 48 531 — 514 29 |y
15 2 | 105 Liverpool Road, London, N. Kullberg's suxiliary balance ; palladiam spr — 180 |50-3 — 54'5 522 0 745 13:0 71 76'8 — 581 22 V.
|
16 2 | Sailor's Home Bgs., 144 Broomielay, Glasgow, Pooles auxilfary balauge ating in old; paladium spring. || = 1570 | 52:9 — a5 + 3 70-0 — 84-0 787 185 54 531 — 514 23 Whyte Thomson & Co. 5527
17 2 |69 Charlton Kod, Blackheath, S.1, liary to alanoes bright stel spriny — 86 |94-3 —104-6 + 5 741 — 83:3 76-8 189 7:9 58:1 — 51-4 27 cbb 5706
18 2 | 149 Minories, London, E. bahnce acting in heat ; p.x adium spring. — 08 |64:0 — 661 4 16 83:0 — 99-2 91-6 171 64 | 65— 775 20-9 A, Johannsen 6559
19 A 2| 69 Charlton Road, thkhuuh S | Ausiliory to balance bricht stoel — 77 |89-8 — 982 + 3 50-6 — 548 51-9 15 92 76-8 — 53-1 | 29 4yl 5710
20 A Johannsen & 2 | 149 Minories, London, Ausiliary to balozos aoting in hent | paliadium epring. — 79 |52:9 — 55:5 + 5 741 — 83-3 768 182 85 53:1— 514 | 302\ Johannsen & Co. 6513
. |
i | ! i
2|8, Smith & Son. 8 2| 9 Strand, London, W.C. Auiliary to balance seting in cold ; palladium sprivg, — 48 |49:0 — 543 514 + 109 83:0 — 99-2 916 157 75 | 7 - St & Sons 8007
22 2| 69 Charlton Road, Blackheath, SB. | Ausiliory to balance; brihtstcl 5 — 169 |68:5 — 78:9 70-9 - 388 91-3 —105-9 100-1 B1 | 88 | ur | 5708
5 | Dinar & Gl 2 | 339 St. John Street, London, E.C. 7 to balance acting in cold ; palladinm spring, — 79 |52:9 — 555 542 + 89 60'5 — 64-2 621 168 71 i ' Giner & Geo 1955
24 | A, Johannsen & O 2 | 149 Minories, London, E, o balance acting in heat ; palladium spring. — 107 |52-9 — 555 54-2 + 53 70-9 — 77-6 744 16:0 75 §25 | A Johenmsen'd Go. 6526
25 | E. Dent & Co. 2| "61 Strand, London, W.C. Plain compensation batancs; palidim spring. — 86 |52:9 — 555 542 + 1 83:0 — 99-2 916 155 85 | E. Dent & Co. 55522
| ‘ |
26 | A, Johannsen & Co...| 6558 | 2 | 149 Minories, London, . Auxiliary to balance acting in heat ; palladium spring. — 63 |52:9 — 555 542 + 109 49'5 — 58:5 53-1 172 77 326 ! A. Johannsen & Co. 6658
27 | A. Jobannsen & Co...| 6538 2 | 149 Minories, London, E. Auxiliary to balance acting in heat ; palladium spring, 4+ 02 | 640 — 661 65:2 + 198 91:3 —105'9 100-1 | 191 ‘ 73 387 A. Johannsen & Co, 6538
28 | A. Johannsen & Co...| 6477 2 | 149 Minories, London, E ‘ Auxiliary to balance acting in heat ; palladium spring. — 107 [62'9 — 740 67-1 + 47 49:5 — 585 681 | 154 | 94 342 A. Johannsen & Co. 6477
29 | A. Johannsen & Co..| 6555 | 2| 149 Minories, London | Auxiliary to halance acting in alladium spring. — 121 | 64:0 — 66-1 652 + 80 60-2 — 66-1 63 | 151 | 98 347 | A Johannsen & Co, 6555
30 | Usher & Cols 2055 | 2| 330 St. Johu Street, Lnndnn, EC. Auxiliary to balance acting in cold ; palladium spring. — 196 |52:9 — 55'5 542 + o6 70-0 — 84-0 w7 w2 | 7-8 348 | Usher & Cole. 2055
| ‘ ‘ | i
31| A. Johannsen & Co...| 6556 2 | 149 Miuories, London, Auxiliary to b:hmcs acting in hun pllludmm spring. 50°0 — 55:0 524 + 1211 62:6 — 84-2 706 148 | 107 1001 — 881 | 862 A. Tohaunsen & Co. 6556
82 | Usher & Cole | 2071 | 2 339 St. John'Street, Londnn EC. Auxliny to blanco soting in cold m spring, | 49-0 — 54:3 514 + 84 83:0 — 99-2 o6 | 168 | 11 768 — 58-1 89-0 | Tsher & Cole 2071
88 | A, Johannsen & Co..| 6570 | 2 | 149 Minories, London, E. Auxilory & ing in heat | palladium spring. || 49-0 — 54:3 51-4 + 28 81:8 — 92:2 881 | 22 | 100 531 — 514 40-2 | A. Johannsen 6570
34| A Johannsen & Co..| 6589 | 2 | 149 Minories, London, E. Vit 6 balanee acting in heat; polladium spring. | 52:9 — 565 54-2 + 52 | 9431046 995 207 | 98 995 —100-1 40-3 | Al Johaimsen & Co. 6539
85 | A, Johansen & Co...| 6478 | 2 | 149 Minories, London, E. A\\xlhmy to balance acting in heat ; palladium spring, | 52:9 — 565 | sz + 198 60-5 — 64-2 621 l we | 89 6156 — 775 | 414 | A Johamnsen & o, 6478
‘ 1
36 | Usher & Cole.., 2080 2| 339 St. Juhn Street, London, E.C. Auxiliary to balance acting in cold ; palladium spring, + 24 |64:0 — 661 65:2 + 244 62:6 — 842 706 20 1-0 70:6 — 62-1 440 Usher & Cole.
87 | A. Johannsen & Co..., 6581 2 ; 149 Minories, London, Auxiliary to balance acting in lladmm spring. — 102 |52:9 — 555 542 + 12:8 605 — 64:2 621 28:0 1 1240 58:1 — 514 470 A. Johaunsen & Co. 6581
A. Johannsen & Co... 6423 2 | 149 Minories, London, E. Plain compensation balance ; palladium spring — 74 |52:9 — 556 542 + 209 70:0 — 840 787 28-3 | 9-8 58:1 — 51-4 47-9 A, Johannsen & Co.
89 8. Smith & Sons 8011 | 2| 9Strand, London, W.C. Auxilisry to balance acting in cold ; palladiar spring. — 184 |52:9 — 555 542 + 81:8 — 92:2 881 ‘ 84 100 1001 — 881 48:4 | 8. Smith & Sons
! |
The Chronomete: laced in order of merit, thei tive positions bei i iderati i it ibited i
eters are placed in order of merit, their respective positions being determined by consideration of the irregularities of rate exhibited in the Tabls above, The Trisl No. @ - 2 b is taken as & messare of the irvegulartiesof ate,
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Ratrs oF POCKET CHRONOMETERS

ON TRIAL FoR PURGHASE BY THE ADMIRALTY,

(1) WEEKLY RATES IN

Aug. | Aug | Aug. |Aug26| Sept. | Sept. | Sept. | Sept. | Sopt. |Sept 30| Oct.
" - - to . ) . ¢ to
6—12 | 12—19 | 19—26 Sopt. 2 2—9 9—16 | 16—23 | 23—27 | 27—80 Oct, 8 8—7
& L —
5 NAME ADDRESS : = : ;
3 or No. or Kl & %:.;‘n g_j E &
5 MAKER. MAKER. , So | BT gL | B2
g Pocket Chronometer Horizontal. Dinl up, - .g -5 g )
8% B g%
g8 E | E5 | £
8% | 85 | 8% | &%
I L t
1 | Kullberg. 7460 | 105 Liverpool Road, London, N. | 4129 | +12°2 | 4127 | 4108 | 4128 | + 98 | + 6°1 | +10-9 | -+ 65 | 4208 +13-8
2 | Wales & MeOulloch.| 8695 | 20 Ludgate Hill, London, E.C. | +18:8 | 410:0 | + 1:0 | 410:0 | - 98 | 4106 | 4 74| —217 | —10-5 | — 84 | — 9.3
8 | Kullberg .. 7457 | 105 Livorpool Road, London, N. | 410°2 | 110 | +104 | + 62 | 4+ 82| 4 6:0 [ 418:6 |  0:0 | — 83 | 810 | + 85
4 | Kullberg...... 7428 | 106 Livorpool Road, London, N. | 4129 | -+10°6 | 162 | 4140 | 4 88| 4106 [ 4 81| — 2:8 | 4 19 | 4 21 | + 80
Mean Weekly Temperature. 7% | 7% | 7% | e | 78%7 | 70% | 85% 877 8d8
Extromes of Tomporuturs as shown by the [| 710 | 727 | 678 | 671 | 700 | 628 | 846 848 882
Solf-Registering Thormometer. 791 | 790 | 750 | 711 | 840 | sa2 | 86w 957 880

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

automatic governor which controls the supply of gas,

~can enter.

"The gas flames are oxterior to the chambe

+ Th

During the period from Sept. 16 to Oct. 14, the Pocket Chronomoters were placed

in an oven heated by

o weekly ratos have beon computed from the rates for four days.
Jots of gus, the temporaturo being rogulated by Kullberg's
T, intowhich nono of tho injurious products of combustion

AT THE RoOvAL OBSERVATORY, GREENWICH, FROM 1911 Aucust 5 To 1911 NOVEMBER 25,

2) ABSTRACT OF THE PRINCIPAL
ORDER OF TIME, &) MBS ANGRS OF BATE,
3 g i
Ot | Ot | Oot |Ock2s | Now | Now | Nov, | £, |5y Difference of .
7—14 | 1e—2t | 2128 | 0 | 411 | 1118 | 1825 %)i gg Weekly Rates, Trial NAME g
b 2
EE”? §2%- - Number. or No. |2
EZ | €82 | 52 | & $e MAKER. 5
§§£ E%a ;E‘ BE :g 2| at2b4 E
. H 3 2| 88 EX
Pocket Chronometer Horizontal. Dial up. B | %2 | 22| 2B £ 542
€% (28 [ &1 | 3T &) B
8% | &
a b P a
T
$ 41| 458 | 486|468 4 68| +62| £88| o1 | 88 |G78|414|4157| 17| 228 | Kullborg 7460 | 1
489 |+ 69| +78| 481|476 +57| 4105 128 | 90 | —287| —18.7 | —16:6| 803 | 481 | Wales & MeCulloch..| 8695 | 2
4125 [+ 21| 410 — 28|88 | —45|—63| 198 | 104 | —11-2 | —16:3 | 4+18:0 | 40-6 51:9 Kullberg, 3
4+ 61| 4172 | 4201 | 429'3 | 4880 | +20-1 | 485:8 | 827 | 110 |— 45| — 27| — 25| 565 | ' 697 | Kullberg. 8| 4
88’ | 61% | 69%2 | 57% | 66%8 | 56° | 58%1 | Mean Weekly Temperature,
The sign  indicates a gaining rate.
80:9 | 006 | 541 ) 549 | 58:3 | 887 | 495 ) pyprames of Temperature as shown by the
902 | 638 | 61 | 621 | 598 | s7r | swes Self- Rogistering Thermometer.

‘
The quantities a, b, ¢, d, e, in the formule @+ 25+ ( PR £ are taken numerically without regard to sign.

]
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