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6 : Rares or Box CHRONOMETERS ON TRIAL YOR PURCHASE BY THE ADMIRALTY, i AT g ROYAL OBSERVATORY, GREENWIGH, FRom 1909 JUNE 19 10 1910 JaNUARY 8,

) (II1) ABSTRAOT OF [HE PRINCIPAL CHANGES OF RATE DURING THE 20 WEEKS.
NAME g Bl ADDRESS Construction of Escapement, Balancs, and Spring, — - 5 . NAME
Yo |29 . Difference Greatest .
OoF 0. ) oF rom & Least Extremes Ext between the Difference Mean N or: No.
MAKER. g E MAKER. Description furnished by the Maker, Weekly o Mean Q‘;::mf itetnga Mean Grz-:fuc h:‘:'we;'r one. ’l‘e:.n[nerl:mres T;l:‘l_ ’;,,"' MAKER.
,\ . T these 2
B ; Sum.” | Temperaturo, Tomperature. | gy Temerature, | Temperature Least, tho next, o Weeks.
(a) ®)
2 | 105, Liverpool Road, London, N. Kullberg’s auxiliary balance ; palladium spring, — 82 : ' .,. n‘ . . w 102 Kullberg. E 8075
2 | 105, Liverpool Road, London, . Kullberg’s auxiliary balance ; palladium spring. ~ 45 501 s [t s o8 28 128 | Kollberg : 8013
2 | 105, Liverpool Road, London, N. Kullberg's auxiliary balance ; palladium spring, — 69 53 T 3 611 — 66.2 841 76 32 140 Kullberg 8107
2 | 105, Liverpool Road, London, N. Kullberg’s auxiliary balance ; palladium spring. — 71 o4-3 T 9 68— ooa 619 81 43 17:0 | Rullborg 8054
2 | 149, Minories, London, . Plain compensation balance ; palladium spring, + 81 lggjg 1 158 0 5.1 543 104 3.6 Johannser 6451
2 | 149, Minorics, London, E. Plain componsation balance ; palladinm spring. + 03 . . . . . y 188 | Johennse
2 | 149, Minaries, London, E, ‘Auxiliary to balance acting in heat ; palladium spring. Z 105 501 + 5 ao—we o e s 205 | Johannsen 6429
2 | 61, Strand, London, W.C. Plain Earnshaw balance ; palladium spring. - 55 51-0 3-8 497 _ 546 51-0 88 59 206 . Dent 65145
2 | 106, Liverpool Road, London, N. .| Kullberg's auiliury balanco ; palladinm spring — 87 91 T 33 705 - aag 43¢ 109 50 209 | Kullberg. 8074
2 | 61, Strand, London, W.C. Plain Earnshaw balance ; palladium spring, + 17 e i Pt 785 — 84.8 786 94 80 214 | E. Dent 55514
2 | 105, Livarpool Road, London, X. Kullberg’s auxiliary balance ; palladinm spring. - 10 y . . . . 227 | Kullber 8225
2 | 839, St. John Street, London, E.C, ‘Auxiliary to balance acting in cold ; palladium spring. - 70 ol T 30| e gee 50 150 B 22 | Dehor & Coie 2055
2 | 149, Minories, London, E. Auxiliary to balance acting in heat ; palladium spring. —- 49 64-9 T 58 98 1088 1008 138 54 233 Johannsen 6488
2 | 105, Liverpool Road, London, N. Kaullberg's auxiliary balance ; palladium spring. Y o 1 o Sop ona 1 11 64 28-9 | Kullberg. .. 8077
2 | 149, Minories, London, E. Plain compensation balance ; palladium spring. + 72 a1 T oas 497 — 548 510 148 49 241 | Johannsen 6459
622
8 | 105, Liverpool Road, London, . Kullbergs auxiliary balance ; palladium spring. - 181 . . . . . ¥ 47 | Kullb | e
2 | 105, Liverpool Koad, London, N. Rullberg’s auxiliary balance ; palladium spring, = 100 543 T 52 fa-%w2 ] e 3 b4 Kullberg 8009
2 | 339, St. John Street, London, E.C. Auxiliary to balance acting in cold ; palladium spring. - 40 a1 I 8 50 = o5 623 125 71 267 | Usher& 2058
Johannsen. 6334 | 2| 149, Minories, London, E. Ausiliary to balance acting in hent ; palladium spring. - 77 510 I { 61-1 — 662 641 } 185 78 29:1 | Johannsen 6334
Kaullberg, 8122 | 2| 105, Liverpool Road, London, N. Kullberg's auxiliary balance ; palladium spring. — 11 | 484 — g 01 T s o me ot 159 68 295 | Kullbrg...... a122
Jobannsen.... ........| 6859 | 2| 149, Minories, London, E. Auxiliary to balanc aoting in heat ; palladium spring. + 85 |952 —1056 981 + 10:0 ‘a2 155 71 297 | Johennsen..... 6859
Johannsen. 6371 | 2| 149, Minories, London, E. Auxiliary to balance acting in heat; palladium spring. — 284 | 617 — 6ag 56 628 8 67 812 | Johannsen.......... 6a71
2 | 20, Lioyd’s Square, London, W.C. Auxiliary compensation ; palladium spring, 58:0 — 551 . . 819 dner.
2 | 149, Minorios, London, E. Auxiliary to balance acting in heat ; palladium spring. 580 — 551 I ] F e 50 | Sonammnen 6431
2 | 149, Minories, London, E, Auxiliary to balance acting in heat ; palladium spring. 48'4 — 52:8 t 50 686 186 68 82:2 Johannsen. 6486
2 | 105, Liverpool Road, London, N, Kullberg’s auxiliary balance ; palladium spring. — 0'2 [62'8 — 662 " X o . 7905
2| 17, Mercer Row, Louth, Lincolushire. “Tavar balance ; palladiars sprin & 18'8 | 62'8 — 662 619 Tzt iRl o8 e h B 1705
2 | 105, Liverpool Road, London, N. Kullberg’s auxiliary balance ; palladium spring. — 11'3 | 61'8 — 638 69 T 3 765 — 84.3 78:6 15-0 96 342 8076
2| 9, Strand, London, W.C. Auxiliary to balance asting in 6old ; palladiun, spring. — 76 |61:8 — 638 o4 T8 | Bt o bt 86 343 7998
Gardner... 4483 | 2 |20, Lloyds Square, London, W.C., Auxiliary compensation ; palladium spring, — 225 [51:0 — 652 59 w9 973 —104-8 1008 P 00 86 | Gardner. 4488
Usher & Cole... 339, St. John Street, London, E.C. Auxiliary to balance acting in cold ; palladium spring. + 724 — 930 . - - N 2007
30, Ely Place, Holborn Circus, E.C. Auxiliry compensation ; poladium spring, T + -0 — 562 + 20 e e 0 R g:ﬁ:ryi?ﬁl:mncc. . 51798
61, Sonth Castle Street, Liverpool. “Invar” balance ; blue steel spring. - 95:2 —105-6 193 539 227 74 87:5 J. Sewill, ... 5095
116, Now Bond Street, London, W, Auxiliary to balance actiug in cold ; palladium spring. — 95:2 —105-6 + i o8 155 110 87:5 C. Frodsham & Co. 10052
149, Minories, London, E. Auxiliary to balance acting in heat ; palladium spring, - 49-7 — 546 I SA-} 865 19:5 91 877 A. Johannsen & Co 6360
61, Strand, London, W.C. Plain Earnshaw balance ; palladinm spring. - . . . 55252
69, Charlton Road, Blacklieath, .. ‘Auxiliary compensation ; Lright steel sprin z + 157 s e o FE N bt A L e
149, Minories, London, E. Auxiliary to balance acting in heat ; palladium spring. - + 166 3 v 8.8 42-0 A. Johannsen & Co. .. | o8
Usher & Cole, 339, St. John Strcet, London, E.0.  * | Auxiliary to balance acting in cold ; steel spring. - + e 50 240 9.9 43-8 | Usher & Cole .... | 2080
S. Smith & Son: 9, Strand, Loudon, W.C. Auiliary to balance acting in cold ; palladium spring. - i b %1 108 44 S. Smith & Sois 8007
Gardnes | 20, Lioyds Square, London, W.C. | Auxiliary compensation ; palladiam spring, 16:0 | 51:0 — 552 . . - 4419
61, Strand, London, W.C. Plain Earnshaw balance ; palladium sprin ~ 86 [95:2 —105.¢ ] 123 04 o ni | Eeri 55146
i + indi in rs are placed in order of merit, thoir respective positions being determined by consideration of the irregularities of rate exhibited
The sign -+ indieates o gaining rate, o e Tabie " Tha Toal Kor - 2 i ke os & someeute o to0 Sreguariten of ret
Only those Chronomotars have been included in this list for which b did not exceed 12 seconds,

John G. Wolbach Library, Har! i ian Center for Astrophysics ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1911GOAMM..71L...1C

RATES OF POOKET CHRONOMETERS

ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

AT THE ROYAL OBSERVATORY,

GREENWICH, FROM 1909 JuLy 31 10 1909 NovemBER 20.

(2) ABSTRACT OF THE PRINCIPAL
(1) WEEKLY RATES IN ORDER OF TIME. CHANGES OF RATE,
‘e e 5.
Juyst| dug. | Au. | Avg | Augss | Sept 1s=p;.8 1ssepm Sept. 2855;\;8 Septi28 :i; 90::;. Oct. Sa. 0ot 50 mw.B Nov. z 5 I Do o
= —21 | 2128 411 | 11— —22 | 2225 | 26— —16 | 16—28 | 23—80 6—1. — g2 Weekly Rates.
Aug 7| T (U2 Sept. 4 Oct.2 Nov. 6 18—20 Eﬂ 2 eakly Satea Trial NAME ADDRESS
£ a = Number. °
ENENENE BTz, | = - e :
- £E gfﬂ %E 'gﬁ‘ é:é ‘§E ;3 BE 35 at2b | at2b4 MAKER. MAKER.
2 e | P | PR | PE 2% ] ez 83
= Pocket Chronometer Horizontal. Dial up. Eé S ERT %4 Pocket Chronometer Horizontal. Dial up. B gf #® %c? 7:;? 3+
5 ES | B3 | B8 | ES 23 H 2 3
P Es g &
4 S 88 | 8% | 8 A ”b
+ . . + 2 P d. o
. . . . . . . . . . . . . . . . . . . P . . f
1| 409|429 +20|+18|+02|—a4| 416|427 140|428 |+ 18| — 88| =102 | =115 | ~11.9 | =134 | =127 | —11-1 168 69 | 4122 |—181 | 432 301 389 Kullberg, 7458 105, Liverpool Road, London, N.
2| 4209 | 411°0 | 4174 | 4189 | 4108 | 475 | 480 | — 32 |'4 88| — 09 | 4 44 | 4 51| 4 95| 4 63| 45| 4 28|+ 26 | 4 40 183 9'9 —85 | — 08 | —50 38°1 40-9 Carley & Clemence. 51618 30, Ely Place, Holborn Cireus, E.C.
8| —62|—50{—28|—15|—28|—28|—111|—110| — 96| 117 | — 88 | = 7:9 | =111 | — 9:0 | —17+4 | —18°1 | —10-4 | —27°0 25 84 | —04 |— 01 | —22 423 429 J. Plager & Son.. 33498 Bedford Street, Coventry.
4| 416:9 | 410-8 | 4141 | 4251 | 4147 | 424'5 | +21°1 | 4881 | 480-1 | 481:3 | 4364 | 480-0 | +84°6 | 4376 | +-33:6 | +88'3 [ +27'3 | 4191 268 104 | 492 [+ 45 | 457 476 539 S. Yeomans. 98539 48, Spon Street, Coventry.
5|—80[—48|—70|—69|—89|—90|—44|479| —14| 4196+ 74 |4 21| =121 | ~14-8 | —14'5 | —14:4 | —16:0 | =153 181 2 | 489 |— oz | 428 465 545 Rullberg... 7456 105, Liverpool Road, London,
6| +19|+45]418| —84|—038|—387|+82|+887| 464 |+ 98| 4880|477 | =29 | = 07|+ 15| 4 05|+ 17| 461 119 119 4304 | 4884 | 418 857 576 Kaullberg. 7460 105, Liverpool Road, London, N.
7| 4105 | 4128 | 4101 | 4 6:0 | + 89 | 4+ 58 | 4161 | — 09 | 4 77 | 454 | + 6:0 | +18'6 | + 46 | — 48|+ 71| — 18|+ 21|+ 48 234 140 | —148 | — 97 | —120 514 624 Carley & Clemence. 51620 30, Ely Place, Holborn Gircus, E.C.
8| —117| —12.0 | —12.8 | —11.2 | —12:2 | — 84 | —15:5 | —17°0 | —149 | 4147 | —11-7 | — 95 | —12'1 | —24'8 | —875 | —30-2 | —80-2/ —41-2 528 127 | =19 |— 24 | 202 582 641 Kullberg.. 7457 10, Liverpool Road, London, N.
9| 468 4104|482 4118|4121 |4 94|  0:0| 4257 | 4271 | S112 | 426°6 | + 58 [ +20°0 | +19°7 | 425:6 | +21-7 | 4209 | +19-2 26 142 | 4288 | 4242 | —141 540 721 S. Smith & Sons. 19346 9, Strand, London, W.C.
10| 4187 | 418:3 | 4248 | 4284 | +22'8 | 4221 | 4 89 | —41:5 |—105'5 | —154 | —459 | +11'8 | 4266 | +20°0 | 4188 | +10°9 | 4188 | +14-0 7 148 | =541 | —116°9 | —26°8 473 980 5. Smith & Sons.... 19845 9, Strand, London, W.C.
% | 73% | ee®1 | es' | 62’3 | s6%0 888 904 90°s | 63’1 | es®2 | s6%s | 65% | 54%6 | 52°8 Mean Weekly Temperature.
The sign - indicates a gaining rate.
61:0 | 69:2 | 685 | 617 | 60'6 | 59:0 | 760 850 889 88-8 | 617 | 618 | 51:0 | 516 | 581 | 508 Extromes of Tomperaturo as shown by the
70-0 | 741 | 761 | 677 | 66:8 | 645 | 802 922 917 92:0 | 648 | 63'8 | 636 | 58'6 | 57'0 | 565 Self-Registering Thermometers.
* The weekly rates have been computed from the rates for three days. + The ted from the rates for four days.

During the period Sept. 11 to Oct.
automatic governor which controls the supply of gas.

can enter.

9, the P

ocket Chronomaters were placed

in an oven heated by j
The gas flames are oxterior to the chamber, into whi

weekly rates have been comp
jets of

€, the tomperaturo being reglated by Kullbargs

‘none of the injurious products of combustion

The quautities a, b, ¢, d, ¢, in the formula a + 20+ 3 (o +4F2

) are taken numerically without regard to sign:
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