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RATES OF Box CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY. GREENWICH, FROM 1914 JUNE 20 10 1915 JANUARY 9.
o . (L) WEEKLY RATES IN ORDER OF TIME.
K] NAME B - NAME
8 or No. |Soo|| June |June27| July | July | July |July25| Aug. | Avg | Aug. | Aug. Au:z-% Sept. | Sept. | Sept. SWL‘S% Oct. Oct. Oct. Oct. Oe:u'il Nov. | Nov. | Nov. |Nov.28| Dec. | Dee. ! Dee. | Dec. 26| Jan, oF No.
% % fo 2 o s 3—10. [ 10— - o to : B
g MAKER. 3; 20—27. J“{‘;4_ il | 1118|1825, 0 | | 18, | 8—15. |16—22.| 2220, | gope. g, | 512 12—19. | 19—26. Oct. 3. 1017 17—24 | 2431 | 0 | 7—14. [ 14—21 2128, | 1, %0 | 512 1240,‘"1 26, b, | 2 MAKER.
t t t t t t t t !
. . . s . . s . . . s g . " g g s s . . . . . s . N N s 1
1| V. Kullberg. ......... grsa| 2| —6a|— 40| aa|—a7|— 40| — 47| 45| — 46| — 60 — 51| — 86| — 33| — 39|42 — 42— 44— 40| 42— 08| — 13| 10|— 02| 26— 18|— 19| — 15| — 28| — 38| — 18 V. Kullbery, .
2 | A, Johannsen & Co....| 7250 | 2| — 44| — 28| — 83| 24| — 08| — 10|+ 08|+ 24|+ 16|+ 17|+ 23|+ 13 00| — 08 TS| =12 — 00| — 00| - 34|+ 40|+ 46|+ 49 |+ 50|+ 34|+ 34|+ 39 |+ 52| + 40 | + 50 || A Johannsen & G
3 | A. Johannsen & Co....| 7285 | 2| — 19| — 80| —2a|— 69| 73| 84| 80| 50| 76| 86| — 60| 62| — 78| — 86 — 88 —106| 100 —102 | — 53| — 68 | — 64— 45| — 47| — 68| — 78| — 95| — 91| —108 | — 95 || A.Johannsen & Co.... 7235
4| A, Johannsen & Co....| 7289 | 2| + 10 [+ 19|+ 42|+ 88|+ 49|+ 51|+ 88|+ 59|+ 76|+ 86|+ 78 + 22|+ 17|+ 08 TN 04+ 17|+ 07+ 08|+ 45|+ 56|+ 70|+ 30|+ 45|+ 66|+ 52| - 62|+ aa| 2 58 A, Johannsen & Co. ... 7249
5 | A. Johannson & Co....| 7246 | 2 [ — 06 |+ 12|+ 11|+ 27 | + 80 | + 36 | + 49 | £111 | +105 | +107 | + 76 | + 31|+ 32|+ 18 TR 26+ 04— 06| £ 35|+ 42|+ 40|+ 7|4 52|+ 45|+ 42|+ 84|+ 26|+ 07|+ 11| A Johanmsen & Co.
6 |A. W. Webb .. lseos| 2|l — 26| —8a|—81|—52|—4a|—86|—89|— a0|— 21|+ 08|+ 18|+ 57|+ 31+ 12 TORIH 16| — 04+ 08| — 02|+ 60|+ P1| £ 67+ 60|+ 17|+ 80| & 41+ 53|+ 66| .. || AW Webb..........| 5608
7 | A Johannsen & Co....| 7282 | 2| — 21|+ 08|+ 08| — 05| — 02| — 18| 18|+ 27|+ 22|+ 41| 58|+ 68|+ 32|+ 26 TOLI 14 18|+ 18|+ 78| 4+ 90| 4101 | +127 | 1101 | + 85 [ 4102 | + 98 | +104 | - 71| = 98 || A Johannsen & Co... .. 7282
8 | V. Kullberg.......... se5a| 2| — 81 |— 28| — 88| —110 | —101 | —120 | —111 | —109 | —128 | —125 | —102 | — 98| —11'1| —130 187|126 | 108 | —107 | — 90| — 57— 31|+ 03— 05| — 28| — 27| — 38 | — 45 | — 68 | — 71| V. Kulberg.. as54
9 | A. Johanmsen & Co....| 6780 | 2| — 08|+ 19|+ 02|+ 28|+ 48|+ 34| — 02| — 07| 68| — 40| — 19|+ 38|+ 52|+ 69 FTOANETE BT 45| 85| 4 28|+ 40|+ 40| 50 |+ 68 |+ 82|+ 86|+ 98 |+ 40 | + 63 || A Johsnusen & Co.....| 6730
10 | A. Johannsen & Co....| 6749 | 2| — 17| — 26| — 05| — 27|+ 01| — 21| 81| 02| 00| 04|+ 48]+ 01|+ 76|+ 84 + 68|+ 65|+ 63 04 | +101 | +120 | =102 | + 77 [+ 64 | + 56 |+ 45+ 19| -+ 82 || A Johannsen & Co.....| 6749
11 | V. Kullberg so95 | 2| — 48| — 88| — 25| — 45| —a6|— 41| —60|— 25| — 43| 78| — 52| 31|~ 51| 61 — 69— 88| 106 —134 | — 53| — 62| — 55 — 78| —106| — 85| —107 | —133 | —148 | —147 | V. Kullberg........... 8695
12 | V. Kullberg. ... . s06| 2||+ 08|+ 12| +06|+ 08— 02|+ 11| 07|+ 16|+ 28|+ 43|+ 56|+ 34|+ 06|+ 23 F 2L+ 02— 10— 28|+ 37|+ 58|+ 69+ + 18— 04|+ 02— 02 00| — 41| — 18| V. Kullberg...........| 8708
13 | J. F. Woods..... 18| 2f|—o2|—11|—11|—07|—o02|— 08|+ 02| 88| 114|183 | 71|— 50— 23| — 09 — 15— 24| 21| — 28| — 61| —107|—101|— 49| — 35| — 46 | — 32| — 20| — 38| — 45| — 28 || J. E. Woods 158
14 | T. Mercer ... sv8l| 2 || —208 | —211 | —108 | —227 | —200 | —199 | —214 | —164 | —116 | — 71| — 98| —146 | —141 | —138 —122 | —114 | —132 | —155 | —135 | —108 | — 70 | — 69 | — 42 | — 46 | — 35 | — 38 | — 11| — 60 | — 66 || . Mercer....... 81
15 | A. W. Webb. ol —a8|—o00|— 86|+ 10|+ 12|—a2| oo0|— 22|+ 50|+ 75|+ 00|+ 78|+ 53|+ 20 T 28| = 51| — 59| — 76|+ 08| 97|+ 76|+ 27|~ 28| — 57| — 78| — 61| — 86| — 82| — 61 [ A W. Webb.......... 5707
16 | T Mercer............ gme| o — 26| —4as|—27|— 46| — 51| — 29| 48| — 50| — 46|— 36| — 38| — 60— 20| — 08 08— 02|+ 04|+ 27| — 86— 72| — 44| — 24|+ 30|+ 14|+ 21|+ 80|+ 4|+ 53|+ 64 782
17 | Usher & Cole ... 1955 | 2| —61|—a0|—a1|—67|—61|— 40| 71|— 24| — 80| 62|+ 06|+ 05|~ 53| — 31 — 58| —110| —161 | —180 | — 99 | — 95 | — 71 |— 78|+ 09| — 17 |— 16| — 22 | — 18| —188 | —113 || Usher & Cole. 1955
16 | A. Johannson & Co....| 725¢ | 2 || + 12|+ 26 |+ 72| 1116 | 151 | +169 | £167 | £17:2 | +171 | +200 | +191 | 236 | +218 | +220 214 | 208 | £21'8 | £217 | 208 | +208 | +240 | +268 | +307 | 4241 | +261 | 258 | +265 | +248 | 4241 || A. Johannsen & Co, ...| 7250
19 | A. Johannsen & Co....| 7124 | 2 || — 38| — 34| — 15|~ 98| — 89| — 53| — 27|+ 30| — 05|+ 05|+ 08|+ 22|+ 20|+ 54 + 10— 18| — 44| — 54|+ 66| +119 | +11'5 | +181 | ~105 | + 95 [ +100 | + 40 |+ 26 [ + 02| 00 || A. Johanusen & Con.... 7124
20 | A W. Webb sr01| 2||— 01| —21|—22|— 15— 51|— 79| 50| —142|—261|—207 [ —274 | —178 | —181 | —207 =199 | —104 | —187 | —183 | —206 | —220 | —236 [ —226 | —27-6 | —289 | —212 | —202 | —222 | —21:0 | —19.4 || A. W. Webb.......... 5701
21 | J.F. Woods. ... 1] 2||— 88| — 10|+ 42|+ 52|+ 72|+ 85| 100 | +128 | + 88| +141 | +142 | 4183 | +117 | +122 + 97|+ 99| 108 | 4111 | + 82 | + 96 | +127 | +215 | +201 | 4210 | +194 | +107 | +22.4 | +201 | £180 || J. E. Woods.......... 151
22 | J.F. Woods 152 | 2| —115|—118|— 80| — 82| — 66| — 84| 80| 2|~ 58| 31|+ 22|+ 39|+ 50|+ 60 + 48|+ 67+ 67|+ 51|+ 11| — 22— 16|+ 40 4154 | +172 | +168 | £168 | +182 | +186 || J. F. Woods ...... 152
28 | J.F. Woods.......... 14| 2| —209 | —168 | —15|—121| —178 | —199 | —208 | 170} —178 | —17.0 | —146 | — 33 | + 18| + 06 + 11— 27+ 15|~ 68| — 41| 130 — 43|+ 18| — 04|+ 80|+ 82|+ 80|+ 28| +104 | + 44 || J. F. Woods... 128
24 | A, Johannsen & Co....| 7281 | 2 || —127 | —127 | —183 | —160 | —150 | —121 | — 81| — 12|+ 58| +101 |+ 54| — 49| — 75| — 76 T 61— 56|+ 10|+ 31| 4131 | +195 | +241 | 4275 | +158 | +116 | +127 | 4182 +159 | +127 | +185 || A. Johannsen & Co.....| 7281
. N . . B s . B s . s s . s . . . . . . . . s . s s .
Chronometrical Thermometer. ... .. 7367 | —1211'8| - 830-8|-- 1022:8| — 928:3 |~ 528:3 | 7825 |— 48— 9367 Ifus-o 1386 |-195'8 |—1451 | +381 [+128:2 [—1 17690/ 4687 | --40'6 [-2810 |4-250-0 [+ 6106 |+626-7 [+-5166 || Chronometrical Thermometer.
Mean Weckly Temperature. . . 6ra | 729 | 682 | 700 | 692 | 659 | 671 | 865 | 979 |1004 | 860 | 695 | 646 | 614 615 | 610 | 502 | 580 | 701 | 022 | 932 | 809 | 554 | 506 | 563 | 571 | 532 | 526 | 542 | Mean Weekly Temperature,
Ext { Tempersturo as shown by [|| 958 | 901 | 667 | 683 | 6v4 | ee1 | 657 | 848 | 062 974 | 842 | 670 | 612 696 501 | 600 | 573 | 570 | 782 | 012 | 915 | 700 | 505 | 570 | 524 | 545 | 488 | 490 | 505 || (Extremes of emperature as
xtremes of Temperat i by the Saif. Register-
w»s«ll~lwgiswnngfhﬁm0m‘w~{ 698 | 771 | 70 | 727 | mo | ee7 | 693 | se2 | 999 |1052 | 900 | 716 | 687 | 653 633 | 635 | 617 | 502 | 810 | 935 | 991 | 818 | 589 | 622 | 508 | 593 | 580 | 546 | 575 { ?f;f"r'ie.?mﬁhffnﬂf.“”"“
P being determined by considerstion of tho irregularities of rate exhibited in “Lable 11 “Mhe Chronometrical ‘Vhermometer differs from sn ordinary Chronometer ouly in the construction of the balance,
{E‘Zf.‘.},’.“"f'f;i‘.’e"u:“ ‘E}:ﬁm:‘mmégm:nz. their respective positions being determined by considers mtu T Nyt oo i et ordigaey Chrsnamotae iy i ho consracton of he balance, the position of the metals forming the com-
s chiamber of u stove beated by jets of gus. the temperature being reg )y Kullbery's automat ' e
1 Durng S e e s asnan vve csthsior o ths chatabor, ito which o of th injurious produsts of combustion can enter. Ouly those Chronometers have been included in this list for which b did not exceed 12 seconds,
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RaATES OF Box CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

AT THE ROYAL OBSERVATORY, GREENWIOH, FROM 1914 JUNE 20 T 1915 JANUARY 9.

(I1) ABSTRACT OF THE PRINCIPAL CHANGES OF RATE DURING THE 20 WEEKS.
E NAME 22 ADDRESS Construction of Escapement, Balance, and Spring, N Difironce Groatert NAME
e or No- 12 or o frome Least | Extromies o Mean Crontest Exuremes Mean Gronimt | botmerence, Tempormtare | rial N or No.
5 MAKER. = 5 MAKER. Description furnished by the Maker. Vg‘;‘,ff" Tomporatare. Temperature, ookl Tcmpgmwm Temperature, an ‘Week and o theon Py MAKER.
5 Least. the next. two Wooks,
(a) (b)
. o e ° B . B o . R . .
1| V. Kullberg. 2 | 105 Liverpool Road, London, N. Kullberg’s auxiliary balance ; palladium spring. — 64| 658— 698 674 - o2 79 — 818 809 62 34 580 — 791 130 V. Kullberg ... 8734
2 | A, Johsnnsen & Co...| 7250 | 2 | 149 Minorics, London, E. Auxiliary to balance acting in heat ; palladium spring. — 44| 658— 698 674 + 52 488 — 580 582 96 43 580 — 791 182 A. Johannson & Co. ...| 7250
3 | A. Johannsen & Co....| 7285 | 2 | 149 Minories, London, E. Auxiliary to balance acting in heat ; palladium spring. — 108 | 490— 546 526 - 19 658 — 698 674 89 49 580 — 791 187 A. Johannsen & Co..... | 7235
4| A Johannsen & Co....| 7249 | 2 | 149 Minories, London, E. Auxiliary to balance scting in heat ; palladium spring. — 11| 91— 633 615 + 86 974 —1052 1004 97 56 860 — 695 200 A Johannsen & Co, 7280
5 | A.Johannsen & Co...| 7246 | 2 | 149 Minories, London, E. Auxiliary to balance acting in heat ; palladium spring. — 08 ‘;3151 :‘313 g“s]: + 11 848 — 892 865 117 62 871 — 865 241 A. Johannsen & Co.....| 7246
6| A W. Webb... 2| 69 Charlton Road, Blackheath, 8.E. | Auxiliary to balance ; bright steel spring. — &2 683— 727 09 + 71 915 — 991 932 123 [ 791 — 922 247 A W. Webb 5698
7 | A.Johannsen & Co...| 7282 | 2 | 149 Minories, London, E. Auxiliary to balance acting in heat ; palladium spring. — 21| 658— 698 674 + 127 799 — 818 809 148 60 580 — 791 268 A. Johannsen & Co.....| 7282
8 | V. Kullberg.......... 8654 | 2 | 105 Liverpool Road, London, N. Kullberg’s auxiliary balance ; palladium spring. — 130 | 506— 653 614 + 03 799 — 818 809 183 72 682 — 709 27 V. Kullherg . 8654
9 | A. Johannsen & Co...| 6780 | 2 | 149 Minories, London, E. Auxiliary to balance acting in heat ; palladium spring. — 63| 982— 999 979 + o8 88 — 580 532 161 58 532 — 526 27 A. Johannsen & Co.....| 6730
10 | A.Johannsen & Co...| 8749 | 2 | 149 Minories, London, E. Auxiliary to balance acting in heat ; palladium spring. — 31| 657— 693 €71 + 120 799 — 818 809 151 63 580 — 791 277 A. Johannsen & Co..... 8749
11 | V. Kullberg......... 8695 | 2 | 105 Liverpool Road, London, N. Kullberg's auxiliary balance ; palladium spring. — 148 | 490— 546 526 - 25 iy e 123 81 580 — 791 285 V. Kullberg ..
12 | V. Kullberg......... 8708 | 2 | 105 Liverpool Road, London, N. Kullberg’s auxiliary balance ; palladium spring. — 41| 90— 548 526 + o3 799 — 818 809 134 77 809 — 554 288 V. Kullberg .
18 | J. F. Woods ........ 133 | 2| 7 Harley Street, London, W. Auxiliary to balance acting in cold ; palladium spring. — 133 | 974—1052 1004 + 02 857 — 693 671 186 81 865 — 979 207 J.F. Woods .......... 133
1 8781 | 2 | Eywood Road, St. Albans. Auxiliary to balance acting in heat ; palladium spring. — 227 | 83— 727 709 - 1 88 — 580 582 216 60 671 — 865 836 T, Mercer .
15 5707 | 2 | 69 Charlton Road, Blackheath, S.E. Ausxiliary to balance ; bright steel spring. — 88| 488— 580 532 + 99 842 — 90-0 86-0 185 89 791 — 922 36-3 A.W. Webb .......... 5707
16 | T. Mercer........... 8782 | 2 | Eywood Road, St. Albans, Auxiliary to balance acting in heat ; palladium spring. — 86| 782— 810 »1 + 4 488 — 580 532 160 13 580 — 791 386 T. Mercer. ..
17 | Usher & Cole ... 1955 | 2 | 339 St. John Street, Clerkenwell, E.C. | Auxiliary to balance acting in cold ; palladium spring. — 180 | 570— 502 580 + 09 505 — 589 554 189 s 532 — 526 419 Usher & Cole. .
18 | A. Johannsen & Co....| 7254 | 2 | 149 Minorics, London, E. Auxiliary to balance acting in heat ; palladium spring, + 12| 658— 698 674 + 307 505 — 589 554 205 66 554 — 596 427 A, Johannsen & Co.
19 | A.Johannsen & Co...| 7124 | 2 | 149 Minories, London, E. Auxiliary to balance acting in heat ; palladium spring. — 93| 683— 727 09 + 181 799 — 818 809 224 120 580 — 791 464 A. Johannsen & Co..... 7124
20 | A. W. Webb. .. .| 5701 | 2| 69 Charlton Road, Blackheath, S.E. | Auxiliary to balance ; bright steel spring. — 207 | 974—1052 1004 - 01 658 — 698 674 296 109 865 — 979 514 A. W. Webb 5701
21 | J. F. Woods. .. 151 2| 7 Harley Street, London, W. Auxilisry to balance acting in cold ; palladium spring. — 63| 658— 698 674 + 201 505 — 589 554 354 88 932 — 809 530 J. F. Woods. .. 151
22 | J. F. Woods. 162 | 2| 7 Harley Street, London, W. Auxiliary to balance acting in cold ; palladium spring. — 115 | 658— 698 674 + 1886 505 — 575 542 301 s 809 — 554 537 J. F. Woods. ... 152
J. F. Woods. .. 124 | 2| 7 Harley Street, London, W. Auxiliary to balance scting in cold ; palladium spring. — 209 | 658— 698 674 + 104 490 — 546 526 313 113 860 — 695 539 J. F. Woods. ... 124
24 | A Johannsen & Co...| 7281 | 2 | 149 Minories, London, E. «| Auxiliary o balance acting in heat ; palladium spring. — 160 | 683— 727 09 + 275 799 — 818 80-9 435 17 809 — 554 669 7281
“Phe Chronometers sre placed in order of merit, their respective positions being ined by considerati ho i hibited in the Table sbove. "The Trial No. a + 2 b is taken as a measure of the irregularities of rate.
The sign + indicates & gaining rste. . Only those Chronometers have been included in this list for which b did ot exceed 12 seconds.
B}
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