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2 Rates or Ci 'ERS ON TRIAL ¥OR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1900 JuLy 7 To 1901 JANUARY 26,

() WEEKLY RATES IN ORDER OF TIME,
Constrution of Escapement, — o NAME
and Balance, from the Description July | July | July ‘ July 28| dug | Avg. | Mg |Aug 25| St | Sept. Sept. | Sept. Oct. , Oct. 27| Nov. | Nov. | Nov. |Nov.24| Dec. | Deo. | Dec. ‘ Dee. 20| Jun | Jan or No.
furnished by the Maker. 7—14 | 14—21| 2128 \ A a | 410 | 1118 | 1825 | gepp 1| 18 | 816 | 1022 | 220 2027 | ybo | 810 | 1017 o U [ SR Y T | MARER
_ L% \ - B |
e . . . L. S . . . . I | I 7
uns aprin, ' ’ y . . ]
Rever-cd dotent, V\ulllnrglnnxlhnrybn ances | +2:9 | +2°8 +§H+;§ R AR R b A R R d B t-ed k54 +1:0| 408
Rovorod dtan, Rl nixiiary aneo; pidiom g, — 7+5 | — 61 | — - = = I it it : —112 | =117 | J. Player nid Sou .
Hovancldoont, uumw..‘..x..y.,,‘..m misting o+ 32| 4 00| £ 30| £ 40 L O8 A AN L0 L35 | E B bl ] pt sl Faa | ST Hayer i S sags:
Avxilaryto o acing i — 0 - i oot - S Bk ¥ 518 | 148 | Job .
Rovorsed dotonty Kellbeng's auxifinry balance ;| 07 | - 0-0 | F- 08 ‘ pEs g s bt kB — 20| =09 21| = 27 |23 | delwnuson gg&g
| [palladinm spring. | | 4
|
| f— |
i | I . . . ¥ .
mmm 14992 | sty o sl ating i et alladings HIOL| L0 I8 084 9| g | HI0e | 1| PR T 08 TRkt F 99| 497 | Jolaunson
ohannses iy 8 alapes i i . —06, 0 8 — : ; : . ¥ 51 =50 Tohamso
TF. Col 266 2 | Plain balanos s palladiom spring, Fie0| 100 4132 133 | £149 | 1108 | 118 192 200 a0 | 42T 182 e T8 | 130 | ) amen
Johannson . 4966] 2 | Auxilinry to balance ncting In heat; palldinm spring. 488|488 431 31| 418) 428|421 + 0;3 |+ R Bl B 4 Tas|tae | Z22 | =15 1 Tohmimsen
Johannsor 4962 2 | Auxiliary to balance acting in hoat ; palladinm — 04| =28 409 18| —20| =82 ~15) — ) + — 78| — 79" Johaunsen
1
| | |
[spring. | | . . . ¥ 2| 4 4
Johanmsen 2 | Auslliry to Lalanco acting in hoat ; pailadings | + 0°8 | -+ +80 14 + o Tad el Teataa s ‘8|4 67 |+ 32 440|455+ 64|+
Rullt 2 2 | oversal , Fas|t +56| + + o Tl b1 Db 4 a4 L0 [ 70 51| 29 | 4 80 | f
Kaullber BLL 2 | Rovursd dotens, Kb muxilary b 00 + +19/+ + H Zas| 110 Zo4| =25 o bl Bl 5 Bl R v A Bk A R
Johannsen . 4867, 2 | juxiliary tobelance g in heat  lindinn spring. — 22— — 081+ + i Z1z| 124l 45 132 ;o Y= 24| =77 — 80— 71| —68|—
E Dent& Go.... 51036 2 | Auxiliary to balance ; sted) spring. +22 |+ +89 |+ + i | + L5441+ 48 £52 +49) £77| 4
| |
‘ 1 | |
| [palladiom spring. g . !
6361 2 | Roversed detent, Kullberg's suxiliary bulunes| + 42 | 4 47 | 4 41 [ 450 | 4 59 + Toe i H $ o 1 HH 1 32 1 e 8 5|4+ 27 |+ 1:0 409 | 4 11 | 4 109
6698 2 | Rovorsod duton, Knillurg'amuxitary Wlanea  yalidiumapring, | + 1°0 | 4 12 | 4 2:9 | 4 4:0 | 4 81 + T iTo|T5s | Ta Tas|T1o H 7 | 4101 | 414-0 | 413:6 | 119 | 113°6
5000 2 | Auiiaryfo dencs i bt o i S 16 (405 | 18| 12| 411 + Rl bul + s TastLe 8 5| F56 Zo4| Tor T | Do
6614 2 Z05 |~ 17|~ 15| — 11/~ 0:8 - 43 k4 B3 Bk 1 g2 1 2 7| — 85| 58|44 — 52+ 20
Johannsen . 4875 2 | Auxiliary to balance acting in heat; palladium | 4 09 | 409 | 4 1:1 | 4 8:0| + 80 + 409 | + 2| 481|422 409 — 03|~ 17
[spring. { |
| |
| . -6
E Dont & o. . 01038, 2 | duxilnry to bl stocl sy —50|—29—21[—27—41|—92| 118|181 ¢ o] e pizal a2 | g | 151 | age | 104 & Dont & Oo.fs10H5)
E. Den 0954 2 | Dent's bulance ; steel spring. + 43| 4 58 4 68| 4 83 4 73 68+ 72| 4 75 . 7| 411:0 | 412:3 | 4114 | 4114 55 4.1 3-8 Cor o
Usherh(}nlu 8240 2 | iy o s st o s st i —19-4 | —19-8 | —20-8 | —20-1 | —13-0 ils-s —17-2 | —15°5 | H 0| The | TR A Hla oo H Al H B0 . Dout & e
6588 2 s 459 | 4 65|+ 59| 4 76|+ 95| 491|491 +78] 7 9 | 4211 | 4188 -6 | 4165 | 4188 | +17°9
Juhmmm. i 4873‘ 2 | Auxiliary to balance acting in heat ; palladium | + 66 |+ 81| 4 87 | 410-2 | 411-1 | 4107 | 410-6 | 4106 1| Tisa “ Tiss o e e Fo r
spring. | |
i
Johannsen . | 2 | Auxiaryto balanes ot inhost ot | — ol 4o bas| o pot| 1ol 21 ko b os E o0+ g T RS R0 e o ks oo i | ats 41| paa | a1 | ag6s
Rovord dasnt Z29 110 =18 Z 06| —15| — 18| 17| —24|—81|— - ot - - =90 110 — 65| — 64| — 61| — 49 _ 64| _12:1
: - b - 0| Z 51|~ 3 4| 29| —21 — 55| 18|39 29| _ 48| _ 4 ; | a9z
2| Auxiiary to balanco neting i heat padladivan spring. — 28 43 4.2 (427|419 —08 0-0 31 3:5 |4 04 29 : 5 X 49 — 82| 128 —09|_ 23| 49| _1.9
5 oo FUe Fa% La0 o0 Tos|Tos|4an| Taa|yan Los) a0 o1 T8y hSh  hSy 88 [ £ 4 1 F 80| Fa08 | Jaaes | Jarn | Fass | 1160 | Soio
2 | Dent's balance ; steel spring. —01|—21|+418|+88| 489|429 +4686|+425|+52|+ + +188 | 418:4 | £12:1 | 410:2 4 99 ‘J +9:0| F10-9 | T141 | T10-4 | F10.8 | loocze
[palladium spring. . . . . | =1 . ' . |
2 | Ausiliary to balance acting n heat and.sold ;| 20| - 18| =07 |+ 01|40 s R SR A R4 bt A S| ode e RN IR R AR +go +0:2 | 4 46 | Udhior & Cule. 824
Johannsen . 2| Auntory t Vanco et i st i spring. : -0 | =101 | —; - =101 It 42|78 —o7 Zs0| 58l Zg1| | = =163 | 101 — 68| — 48 | — 2 136 —14:0 | 158 | Johanuson . 965
Kullb 2 | novorso dotont, 29| — 86| —381|—84|—50|—%6[+407|+23]+ i - k T TOB =66 4 11| 4 87| 4 58| 4 49 — 46 — 68 | — 73 | Kullb
— 8- 1 — 02| — 05 25 | — 22 — 16| — 124 1.1 4L 11| 419 — 05 7 " ultberg.
Kallb 2 | Roversed dotent, : 01| 409 |—18|—46|—31 85 | 4 21 — 02 : # . " .0 | ¥ ¥ T AT 74+ 66 L 98 + 55 A1-1 | 41040 | Kullborg.
Johannson . 2 | Ausiliary to balance acting in heat ; palladium 70 | 91 | 4 8:9 | + 91| + 91| 410-8 | +18:0 | 4154 | 418:6 | 4163 | 4148 F12:0 | 316:0 heo | b | Tt | Tade | 1eh | b | TS 1 S (| e | K
[sprivg. . |
o R s S s s o e P
Ohronometrieal  Ther- ! e —15:5 | 7478 —swzi—m-s 826:1| —69-0 | —289-8|—1484-6 62 —1952-0 825 +H477°1( 48650 | 49111 41109-6 9763 +9os 5| —663-6|—2057-8 —2040-6_1288- s 48109 +1m 7]-41889- 1‘+1.;19 a+2n77~6‘+1743«§J+1ﬂD-0 { Chronouotrical - Ther-
‘mometer .. | | 117 momoter
. | \ | \ |
— N | —]— —]— ] — (-
A T S P T T N T e e Tl
Mean Weekly Tampm‘ 615 | 75-6 | 775 | 719 | 642 | 693 | 701 | 831 | 953 | 981 | 888 | 653 617 | 627 | 566 | 655 | 687 | 601 | 756 | 89-0 | 030 | s18 | s61 | 44 | 518 | 503 | 445 | 485 | s2a | [Mewn Weokly “Tane
turo .. | | | perature,
|
: 1 | 1 — N — |
Extromes of Tempora- o ole oo o ‘ o ofo ola afo s i o ofe e \ o ele oo o efo ofo oo olo oo o oo o o ‘ o | (Extremes of Tompera-
turs n_shown by tho || |58:6-740/71:3-808750-79.8 702 67-6/68:2-725/66:4-787(77-0-86+4 88.0-104:3 91'1-1083 82:6-95-5,62+4- 68 (09-7-643,66:7-687/54.7-50'3 58-0-57°6/534-60-9/56-6. 1 .smmmnan 517454 54842 -58'785’749145’]—61549’3 547, " o
Slf-Rogistering  Ther- (| Tttt I | | ‘ ‘ | | the Solf-Registering
‘momotors . | I | | | ! | ‘ { ¢ U Thermometers,
Tho sign 4 indicates that the rate is gaining. ” e 1y Kullbr's
During th ks the Ch tors wero ploced inth f a stovo heated by fots of gus, tho tempersture being reguluted by Kullber The Climometr ! .
Dt vk s, Cliontr e e in the e of o store Bt 17 o0 VAR e S8l s b 8 i g s o ke i i g S o o
ot o ot uly those Chronometers have been iucluded in this list for which b did not exceed 12 soconds,
The Chronometrical Thermometer dillrs from au_ondinary Chronometer ouly in the comstruction of tho Lalance, the pasitions of the metals forming the
compensating rinis beiug reversed. By this arangement the effect of temiperature is much magnified.
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TRATES oF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, |
AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1900 JULY 7 To 1901 JANUARY 26, 5

.| @WEEKLY RATES E—
NAME 5 %‘ Construction of Escapement o \ I — ‘ DER OF TIME., "
=) N T - —— e e v "
or No. [35 and Balance, from the Description Juy | gwy | Juy |dlyes| & Aug | Aug. | Aug. 25| Sept. | Sept. | Sept. | Sept. | R NAME
I y | July | July | July g 3 g | Avg, P Sept. 20| Oct. 3 y e | |
MAKER. =5l furnished by the Maker. 114 | a2 | os |\ %0, | e |18 1825 \ sg;: L[ 18| s | 15— 2020 A sixx ‘1::#2“ ﬂﬂOct; 00:;27 Nov. | Nov. | Nov. I\n:l.) 24| Dec. | Dec. | Dec. . |Dec. 20| Jam. | Jan. | Jan. or No.
‘ M g | Sent N + oct. 6 | —27 | Nov. 3| 3—10 10:17 2|t | 18 | 815 | 1522 {2220 | ;00 1 se1e | 1210 | 1920 | MAKER.
| — o e —
f f f . . . . . ol . . i
Ushor & Colo ... | 8207 2 | Austlary tovtanceactim bt v e st s 4 05| 4+ 98 | f1zea . X . ‘ . R . .
Jobammson 2 eyt e g bt o g H90| 4 98| e IS | L) 00| o 1| HI00 U0 | 1D | 1122 | 104 | 4102 | 4102 10T | Fiza 4150 | Usher & cole. .| 3207
2 I T e T s L os | TS e %l I e 180 Lo T 8D 02 1,50 Johmsen,
Kullberg T S Dl 0 B S Bt e B o Rt - Bl B A Rl Sl B o B A A B ot B B e e 4 §
Dent. Dent's balance; steel spring. 450 |+ 40| 4 24|11 19 T4 | ¥ 87| ¥ e Fi0e pi| T 10| 0 ity 5:3 = :g | = :g = .;
|
| |
afs1 2 | Gardner’s No. 1 balance ; steel spring. — 49| 81|69 —78 —63 —100 14
6638 2 Ki Jalanee ; palladinm spring 89 X . R & Shrae-1 Bre — 20| —08 —12:6|— 68| — 83| —59
6562 2 | sover et 1 e G T AT A SIS0 OB 10 10| 428 4208 12T+ 92 ) + 60
Kullberg. .. a&z: 2 | o : Z 50| —a4| 69 —87 ‘ Z%e Z'i3| T 6o 1?33 = 3:} I }é - :g 4;-; 2116
£, Dent& o104 2 | Plain bl all i spring: J12:6 | 1126 | 1108 | F 91| 1107 F 8.4 | 113:8 | 120.2 | 245 224 | 113:0 | 1110 Fi0
‘ |
Usher & Cole..... | 8216 2 | uxitory totaianee netig i hent unad cold; atindin sprs
Johanusen 4874 2 | Nustian o nanes cting I ot pllndiun v —149 | —144 .4
2 a0 — 07| 401 5
Johmumsen . Aulllary to el acting i beat; pallodivn sy 1 oS Bl 4 -6
E. Dent& Co. Dent’s balanee ; steel spring. F16e1 | ilaq .
AW, Webb.... | 5676 2 [Plainbalance ; prlladium sy +24-0 | 4215 | 4295 | 4291 | 421-2 N X y |
Taher & Col B250] 2 Lot to i e e o oy el s T TS s | T 12 1| e s 1 s | 1% s e 435
Do 0781 2 | s s g ks ptnton T e | dmo) bl e T pre) o 156 | Tod | Tobs | Tuos | T8 o
. Key: lary to balance acting fn heat; 46 | 4153 | 419-6 | 4173 | 4184 1126 | 4223 | 1189 | 422~ . # |
2 i nee 3 i " o ) +22°1 | 4812 | 4217 | 422:2 | 4231
AW Plain belance ; palladiom spring. Taao | Tizeo | Tids | Fizee | Taie o8| 1118 | 65| 187 | 1109 | 1167 prri R } 1%
- . y ¥ -6 | 4115 | |
5| 2 | Auxitiay o tadunee actig i hent ; palladiun spring. 4 0:8 | 4 2:8 | +18:6 | +28:0 | 4186 |
Johannsen . 78 Auxilary to s it aing. | A e A I+ P PP TIPS B Y UPOPY Y (YO
L A — — —— ] i ‘
P N . . . . N N ] |
Chronometrical  Ther)| ..., e66-2| 2045 +a261 i : : . . N . . N T |
: } ‘ 771, 4365-9| +911-1|4-1109-6) 976-3 199-5| —663-6 20575 ~2340-6 —1288-6 4810-9 +nm-7+1zss‘1+15x9-al+1n77<s‘+1m~4‘+mo-n!{C’“‘”“’"L'Wi”' Ther-
o S R B | i\ mometer,
, T e e nl B - — — \
Mean Weekly Tempera- ] ‘‘‘‘‘‘ s | 7506 | 725 | 719 | ea2 | €03 | 7oL | 831 | 863 | 981 888 | 653 K " g y ° ° ° ° g o | e o o o o . N
e . ‘ B 617 | 627 | 566 | 565 | 887 | 591 | 75-6 | 89:0 | 939 | 813 | 56:1 | 544 | 5I'8 | 50-3 | 445 | 485 | 5204 {Mmu Weekly Tom-
p— — | | | | perature.
PR S |
Extremes of Tempors- o oo o oo afe o SN T O A R R o L. N | | - |
ture as shown by thel| ... 1586.74.0]71:3-80-8/75:0-798/70:2-761 62:0-67-568:2-72:5 664-737(77-0-86 4880 1110888214 468 o r_onalse g fo ofo wofo olo ofe ofe eofo o ‘ o of|e olo olo olo ol (Extremes of Tempora-
Self-Registering Thar—} I 64:31667-687 54.7-59- 60/ 56.6-608/70:0-81:8700.100286.2105 4175-4-03:6 54-1-57-9/517-577487- 54 S420-537 887-494/457_61:5498-547| | Lo me shown by
‘mometers i | ‘ | the Self-Registering
i | Thermometers,
The sign -+ indicates that the rate is gaining. -
Deriog dhese wocks the Chronometers were placed in the chamber of o stove bested by jets of gas, the temporature belyg regulated by Kullberg's ) )
tSmatio. governor which controls the supply of gus. Tho gis flames are exterior to the chamber, into which nono of the injurious” produsts of The,r‘i‘t‘,‘]:“f{'l““““ are placed in order of merit, their respective positions being determined by consideration of the irrogularitios of rate exhibited in

combustion can enter. X Culy e UL ) . . N
The Chronometrical Thermometer differs_from an_ordinary Chronometer only in the coustruction of the balance, the positions of the metals forming the uly those Chronometers have been included in this list for which b did not exceed 12 seconds,
compensating rims being reversed. By this arrangement the effect of temperature is much mognified.

JONT G- Wolbach Library, Harvard-Smithsonian Center for As} s+ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1902GOAMM..62L...1C

RATES 0¥ CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

AT THE ROYAL OBSERVATORY, GREENWICH, FRoM 1900 JUuLy 7 To 1901 JANUARY 20.

NAME ‘

' (I1) WEEKLY RATES IN

ORDER OF TEMPERATURE AS DETERMINED GENERALLY BY THE CHRONOMETRICAT, THERMOMETER. ‘i
| Construction of Escapement — — | NAME
- and H[:::;::;;,:m:}l:u;;:ﬁ.:puou Jan. | Jan De?o 29| Jun. | Dec. | Oct. | Dec. Oct. 27| Oat. Oot. | Aug | Sept. | July | Mg | Awg Mﬁa 38| Now | July | duly NB:.; 24 gt | sapn. 1‘ = ;Pzp, No.
. ed by th : “ -1 i 1210 | ggp 5 | 1926 | 2220 | 2027 1522 | oy g | 1320 6—13 | 411 | 2290 | 714 | 11—18 | 1825 | Ang. 4 | 1017 | 1 | 2138 Dee.1 | 1—8 | 8—15 ‘
] _ _ ¥ T +
| | [palladium spring. \ N - N . N " N N " .
pallad ; . N ¥ ¥
Kullberg. 6878 2 | Reversod detent, Kullb uxiliary bal nnce.‘ + 20 +. 1{-3 + 46|+ 58| 4 2:9 6 | + 5 | 4 42 || Kullbey 6678
J. Pllyur & 'Son (80551 2 | Reversod detent, Kniberycsanxiiary alance; yalladium apring. —10-2 =110 — 70 | — 85| — 75 - — 5°8 || . Player & Son.....80051'
0o 2 : Tez +57 466 163|382 + + 6:3 || Eullbers ero7
2 | Awxiary to bataneo ncting In hoat i, | + 67 477|485+ 78| —08 4 Tes
2 | Reversed detent, Kullberg’s auxiliary bal | — 34 =27 4+81]| =09+ 07 + —15
[lu\lalh\ mpnug \
! [spring.
Johannsen 4981 2 | Auxiliary to balunco acting in hm, pu,llnlium 4115 + 54 10
Johannsen 49720 2 | Avxiliry o baanco g I bt guladiun ~39 — 28 0-0
266 2 | Plain balauce ; palladium spring. F10-4 +20-8 1846
Johannsen .. 4966 2 | Aulliary to bnlunce neting in heat palladiun spring, — 48 —02 + 38
Johaunsen 2, 2 | Auxilinry to balauce acting in heat ; palladium || — 6-7 — 87 — 28 Johannson ..
2 | Auxiliary to bal cting in h t; all diun; 64 57 56| 4 37| 4 49 + 46 + 09| 4380 +388|+4 08| —08 Joha 5044
,mﬁ;?,. 2 | Ausiliary o balancsacting fn heat; ol ol ros| T e +1 roslkse|pesiponi o ohannsen
Kallbe z‘. ol & i’“ — 14| —49|— 16— 24 — 42 4+ 10| 19| — 67|+ 19| 4 14
Johannsen .. 4867 2 | Auxitury to Jneo etig i hoat; ,mnwn,.,..“m. 269 —90|—71[—80|—80 — 22 T2z Zos| 06|09 10
E. Dent & Co. . 51086 2 | Auxiliary to balanco;; steel sprivg. Fr7| 449 440|442 452 +51 138 89| F12| 120|246
|
| | . | | |
! [ B | 109 | — 21| 11| — 26 | 4.0-0 | — 01| 4 10| au‘+|6 452 460|438+ 47| 4 41| 465|458 468|449 460|459 460
Roversod doteut, Kull x ance ; — 2 1| — 2 -9 | — 0- -0l — o X - § - - - - - X 2 -
2 | Rovorsed dutens, horg’s au 113 6| T12:0 | $11'9 | ¥ 99 | $13-6 | 1 53 | 114.0 | 1100 | + 51 489 440 488 412|429 4187 | 453|498 +108] {126 | + 59 19»9
0 AuxmmyU-vmlmucm:lm_n.nuu i pring. Taz|[Foo|Tu1 Fro|Tor|doa| —o4 {11|+0s8 +89|F12 440 405|418 475|189 55|+ 62|88 40]|F70
" F20|Za6| 5262|4449 —58 48 —42 —22| — 11| — 46| — 17| —15|—07| 80| _383|—49|— 48| —50]|— 37 | Kullborg.
‘Auxilixry o balance acting in heat; palladium | — 17 | — 12 | — 0-8 | — 2:1 | 4 09 | 4 08 | + 22 00| 481 + 20| 480460 4089|4111 492 42:0| 4 58| 4 44| + 61|+ 09| + 86 || Johannsen ..
[sprivg. .
i | |
Ausiliary to bulanco ; steol spring. V1541 | 138 | —18-8 | 13-4 | —11-2 | —13:6 | —12:4 | —18:6 | 18 —118| — 27| —18-2| — 2:9 | — 2:1 | =119 | —141 | —14.7 | —12:4 | —10-7 | —16'8 | —14-0 || K&, Dent & Co. ......[51085
Dent’s balance ; steel spr | #5041 | Fi14 | 88 | FU-4 | + 99| 12:5 | 115 | 4130 + 72| 4 88| 4186 | + 68 | 4 68 | 4147 | 4 7-5 | 113:8 | +12-5 | +14-2 | | 94 | 1122 | K. Dent & Co. ......[50954
Aux\:l/uilu‘l:"\:?:nnive PL okl ool pring. i)]-s —16-9 | —12:2 | —15'9 | —138-7 | —11-8 | —12:1 ‘ —12:9 | =10 —17'2 | —20°1 | —17-8 | —19°8 | —20-8 | —14- —15'5 11+ 139 | —11+8 | —18:2 | —12( Usher & Cole 8249
Rovorod dkent, Kullborgausilry blanco: palladlan spring. | 16+5 | 4188 | 176 | +17-0 | +20+4 | 4+17-7 | 4188 | +18:3 | +15-1 4 91| 4 76| 417-2 | + 65| 4 59 | +22:9 | 4 7-8 | 4145 | 4177 | 420:0 | 4 8:9 | 180 || Kullberg. 6588
Yohauueo Auxiliary to balance acting in heat ; palladium | 4 7+4 | 4 946 | 410-0 | 410+4 | 411:5 | 410-7 | 4133 | 4+11-0 | +11-6 4106 | +10+2 | 4125 | + 8:1 | 4 87 | 4204 | 4106 | 4-15-9 | 4116 | 4175 | 4-11-4 | 4+14-9 | Johannson . 4876
| |
b |
balanosasting n heat; \u,llnhuln 109 | 4104 | 4108 | + 87 | 4118 | 4 6:9 | 411-2 | + 6:9 | + 7:0 [ + 5:8 | +13:8 | 4 61| 41041 | +12:8 | 4145 | + 68 4904
g{\ﬂﬁ:’m 2 o i tu«z invv txz-v [ 1'11-9 Z104 | —12:1 | — 9:0 | — 87 | —11:0 | — 6+4 | — ot i +! Fa B | + &8 o
5007| 2 | Auxilary to anco acting n heat i, | —76|—90(—70 —74| —81|—29|—19|—48| —89| — 49| —49|_ —81|—29|428|—09|—35 5007
30| 2 | F17es | Ja7-5 | y1a1 115-1: F16:9 | + 86 | +16:1| 4 7+4 | + 6:9 | + 71| 4185 | + + 82| 410:0 | +10-8 | +14:5 | + 4-9 6680
E. Dent & Co. ., [50816] 2 | Dent’s balance, steel spring. i 4.2:9 | + 18 | 4 69 27 | +4 8:0 | 4184 | +10-8 | 412:1 | +18:8 | 410-2 | 4104 | 417" + 25| 4125 | 4 9:0 | 4109 | 4 5-2  loos16
! \
|
(palladiam spring.
Dalance ac heat and c — 28 0-2 2.7 4-6 3.2 | — 44 5:6 | —1:0 | 4 84 | 4 85 | 4 7:5 | 4 = 10| 4 01| 4 47| — 52| 4 02| = 12|~ 07 62| — 20| — 18 68| =014 82 30 88 09 12 || Usher & Cole 8274
B A e oo cold 5| — 22 | T19g A B ol o a0 it Bt S - B -8 TRt a1 - A o o A - o o 3§ Bl it A o B e 4 e 1965
" 2| Rovorsod dotent, Kullborg's auxiliary babunco —41|—68| =71 —178|—69| =69 —486 —56|—61|—66|—01]|~— — 58| —384|—07| —41| _50|—46|—81|411|~29|—85 i“ 10‘7 + 85| 4 87 iﬂ + 2:8 | 4 42 || Kullberg,
Kullberg. 2 4181 | 4111 | 410-51 410:0 | 4 9+4 | 4 11| 4 55| 4 1-9 | 4 1-1 05 | 4 51| — —‘é:g - “ _tM = 89| —81|—86|—18| 447 —01|+09|+493 21| 4 26| 4 74 | + 66| — 0:2 | — 05 || Kullberg.
 Fohanneon H to balanco acting in heut ; palladium | 4254 | +28-0 | +22-0 [ 4207 | +21+6 | +168 | +18:0 | +15:1 | 417:0 -7 | 4161 | + + 91| 4148 | 4 86 | 4 91 | +10-8 | 4 89 | 415:9 | + 7:0 | 4 91 | 4177 | 413-0 | {15-8 | 169 | +17'9 | 4154 | 4186 | Johannson.
o
C':‘Z‘I'“ u‘t”"“l Ther-}\ L, 42077617434 4-1519-3/+1410-0+ 18891 11096 -+1041.7) 4-976-3| 49111 | 4-009-5 | +810:9 4865+9 | +326+1 | - 82+5))— 15-5| — 69-9| —289-8| —204-5| —663-6 | —747-8| —866+2 |—1288-6—1484-6] 67 8] 2340+ 6| —2660+8 2786 % hronomt Ther-
m::“ Weekly Tompe “ 627 | 642 | 65:8 | 675 | 693 | 70-1 | 71:9 | 756 | 75:6 | 77-6 | 81.3 | 83-1 | 88-8 | 89-0 | 989 | 96:3 | 981 )"‘;‘;;m"fewkly Tom-
Extromes of Tompera. [ . oooleele el ole ofe o ofo oflo ofo ofe oo oo alo ola ofe oo ofo ole olo ele le oo | (Bxtmes of T
it ""'""; "’n"" ...... 987_49-41467-51:5(42.9-637 498547 487548 58:0-67°6 51.7-677 53-#60*9‘&4*775”6“ 0080416759764 1667-687/62:0-67+5/62-4-682{58-6-74:0 68.2-72/6/664-787 70.2-76-170-0..81'8 71:3-80-B.75-0-70:8/75-4-98-6.77-0-86-4/82:6 1089 { tare aa ":{‘:a":!
momoters | | | ‘ | | ! ‘ | | | | ometars,
The sign - indicates that the rate is gaining,
+ During theso wocks tho Chronowmetors were placed i the chumbor of a stove heated by jots of gas, the teinperaturo being regulated by Kullberg's The O y it bl " " . R ai
‘sutsatio. govornor Which contiols the suiply of s Tiio gus fauies ‘aro oxtetior to tho. chauber, into which mone of phe mjurious’ products of ho Ohronometers aro placed in ordor of meri, their vespective positions being. dtermined by consideration of the irvogularitios of rate exhibited in
combustion cau entor. Only those Chronometers have been included in this list for which b did not exceed 12 seconds,
he Chronomotsial Thormouster difry fio au onlisary Chronowster auly i the coustriction of the balaace, the posiions of the metals forming tho
compensating rims beiug By this arrungement tho effect of towperature is much maguified,
JONIT G- WoOIDACH LIbrary, Har Center Tor physics * Provided by the NASA Astrop Data System
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RATES oF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1900 JULY 7 7o 1901 JANUARY 26,

(11.) WEEKLY RATES IN

Garduer's No. 1 balance ; steel spring.

K. Dent & Co. .,

Usher & Cole....
Johaunsen ...
Usher & Cole....
Johannsen
E. Dent & Co,

A W. Webb,
Usher & Cole....
D. Keys.

Johannsen .

wep0®

w0

Chronometrieal

Extromes

‘mometer:

Mean Weekly Tempera-
ture

of Tempera-
ture as shown by the
Self-Rogistering

Plain balance ; palladium spring.

[palladium spring.
Auiliary to balance acting in heat and cold ;

Ausiliary to balance acting in heat; palledium pring.

Aueliary to balanco acting In hent and cold ; palladiom spring.

‘usilaryto Wt nctng n bt i sping.
Dent’s balance ; steel sjring.

Plain balance ; palladium spring.

Auxiiary to balance acting in heat and cold ; il sprvg.

o sprin.
u balance ; palludium spring.

[spring.
Auxiliary to balinc acting in heat ; palladiom ' —14-9

+11]

&

ot
SRES
Zessa
THElE

558
WEGBR

8

L
5
B

1389+ 1|-+1109-6 410417 49763 91
|

149-8-547]

4296 | 4291 | 4249 | 421-2 420-
4+ 89| 4 454 66 4 68+ 2-
4278 | 415-2 | 184 | {147 | 17+
4281 | 417-3 | 422-2 1184 | 119
4211 | 412:6 | 4+16:2 | {119 | +14-
— 30 418|438

NAME Construction of Escapement

oF and Balance, from the Description Dee. | oct. | Dee. | Oct, 27| et Dec. | Sopt. 20
MAKER. furnished by the Maker. ‘ 2290 | 2027 | 1622 | (10 | 1820 —15 | gl o
[steel spring. | . u N ‘ . " " .

Auxiliary to balance weting in heat and col 4132 | 418:6 | 1134 | 4111 | 412:4 4122 | 4 95

Auxiliary ta balance acting in hent 99| 4614185 4 67| 4 6:3 4166 | + 90

+97| 445|473 432 4 24 1148 | 4 141

Re  detent, —16:9 | —129 | —152 | —11-0 | —11'9 —11-5 | — 85

Dent's balance ; steel spring, 00| — 11| — 08| +19 24 + 19| 450

251 | 4240 |
b
205 | 418:1
+21-7 | 416-6
+16-7,| 414-0
+61 \ +89
+sm-9‘+m<1

51 | er7

164:1-579 597-64:8|

1487-548/580-576 517577 534-609 547-59

The sign - indicates that the rate is guining.

+ During these weeks the Chronometers were placed in the chamber of a stove heated by jets of gas, the temperiture being regulated by Kullberg's
The gas flames are exterior to the chamber, into which none of the injurious products of

automatio governor which controls the supply of gus.

combustion cau enter.
The Chronometrice

“Thermomoter differs from an orlinary Chronometer ouly in the construction of

compensating rims being reversed. By this arrangement tho effoct of temperature is much magnil

John G. Wolbach Library, Harvard-Smithsontan Center for A

1 he Talance, the positions of the metals forming the

ORDER OF TEMPERATURE AS DETERMINED GENERALLY BY THE CHRONOMETRIOAL THERMOMETER.
NAME
Aug. | Sept | July | Aug | Aug. |July2s| Nov. | Juy | July | Deo. |mug26| Sept. | Nov. |Nov.2u| Sept. | sept. or
A1 2200 | 714 | 118 | 1625 | p00 1017 | 1421 | 2128 | 1= |0 |iggp|w—ae| pto | 1os |s_ip | MAKER
+ t t + + + + t
402|448 =28 486 |£75( 00| 461|404 421/ 4115
436 11041 —18| 4385 1645 + 80 is»a tud i1~2 +IG'2
402|480 =20 =25 —380|—16 + 40| — 28| —40 96
—41/—-78| 81|88 —40| 27 _52|_24 25|54
89|+ 58| 449 | F2:0 | £ 81| F 41| 4 87| 55| f 49| 111
—84|—82| 97| 81| 12| 46| 14| — 49| — 41| —12:6
+ 85| 4104 | 4 19 | 482 | 4 45| 4 4.2 | 110-4 | + 80 | F 8- 3
T3 T8 e ig-g i b s R bl ] e
g -8 ! o + 24| 4 88 6:0 61 68 46
Tod|Fa0s | T8 L85 Tas|frr im-x Tos To7| s
=200 [ —12:4 | —28:2 | —21-8 | —22-1 | —22:5 | —19:0 —14! —17+ —-12;
—01|—17|465|—1.9|—298|+21|— 68 3 o 4 +1§-3
— 50| 122 | Z7:6| = 8.0| 49| 80| _ 55 T 78| 2189 | Z12e0
+09| 424 27| 00| F 08| 12| f10 76| 14278
J141 | 2605 | 128 | 4161 | fase1 | Juros | Tario Taod | Fuod | Fabd | 2 b i
199 | 420-0 +15-2 +17:9 200 | 418:0 | 4166 || A. W. W
Tos e — 31 — 54 116 | 4 80 16-1 Tinar & Cots
+M +19-s +10-8 +17-8 236 | 418-2 | +18-8 || D. Key: .
Fo| e +92 Fa2.8 +22-1 | {118 110-9 D. Key:
Lo | fu T BETR +87| =74 Jaz| A W Webb,
+ 21 US| — 57| 37| + 08| — 61| — 08— 61| —61|+182 |4 2:8 | +18:6 | + 46 | 4116 | +18:6 | +28:0 || Johannsen .
+8261| 4825 | —165 | —69-0 | —239:3| —204-5| —663-6| —747-8| —866-2 | —1238-6|—1484-6/—1 206782040 0 ’ { metri
‘momtar.
. B . o B . . . B s B . B . . o
642 | 658 | 67:5 | 698 | 70-1 | 71-9 | 75:6 | 756 | 775 | 81-3,| 88-1 | 888 | 89-0 | 0989 | 958 | 98-1 { Mo aweukly  Tem-
o,
JA IR S A RSRA RO KR S CUS ESRS EOUR EIUES OUE) O EY R R [ e
72:5(66:4-737/70:2-76- 818/713-80-8{75- 4-98-6/77+0-86-4/82/6-9: 1002/862-1084/880.104-3.911.108: :ﬂ" ﬁ“;;lwn by
0 Self-Registerin,
| Do =18

The Tc:ﬁ:n;ﬁmn are placed in order of merit, their respective positions being determined by consideration of the iregularitics of rate exhibited in

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

the NASA

D! Data System



http://adsabs.harvard.edu/abs/1902GOAMM..62L...1C

RATES oF CHRONOMETERS OX TRIAL POR PURCHASE BY THE ADMIRALTY,

. AT THE Roval OBSERVATORY, GREENWIOH, FROM 1000 Juty 7 10 1901 JANUARY 26,

(I1L) ABSTRACT OF

THE PRINOIPAL CHANGES OF RATE DURING THE 29 WEEKS,

Ty

0 207 00

wuwee

» 0w

T

giv ADDRESS Constrztion of Escapement uid Baltnee;
E. or from the Jout Extromes
& MAKER Decripton Rurnished by the Maker, T | mpontar,
p&lpd . N
2 1 105, Liverpool Road, N, Reversed detent, Kullberg's auxilisry balance; palladivm | — 08
2 | Butt's Lane, Coventry. ‘Reversed detent, Kullberg's auxillary balante  paliadiom spring. - 129
2 ipool Road, N. wversed detent, Kullberg's auxiliary balance: pallsdium spring. + 80
3 | h B eyt ks gl R
2 | 105, Liverpool Road, N. versed dotent, — 80

149, Minories, E.
149, Minories, E.
41, 'Thornhill Road, N.
149, Minofies, E.

149; Minories, E.

149, Miiorids, E.
108, E:xwzl Eoad, N.
108, Liverpool Road, N.
149, Miiorics, E.
81, Strand, W.C.

4108, Eiverpool Roed, N.
106, Liverpool Road, N.
149, Minories,

106, Liverpool Road, N.

149, Minories, E.

61, Strand, W.0,

61, Strand, W.C.

105, 8t. John Street Road, E.C.
105, Liverpool Road, N.

149, Minories, E.

149, Minories, E.
108, laiyer?)_::i Road, N.

149, Minc 3
105, Liverpool Road, N.
105, Liverpool Road, N.
149, Minories, E.

| Roversed dotent, Kiitberg's

106, St. Jobn Street Rosd, B.0,
inories,

Auxiliary to balanco acting in heat ; palladium spring.
‘Auxiliary to balsnce aoting in heat ; palladium spring.
Plain balance ; palladiam wpring.

‘Auxiliaty to balance acting in heat ; palladium spring.
‘Auxiliary to balance scfing in heat ; palladium spring.

Auxiliary to balsnoe acting in heat ; palladium spring.
R sed detent, b

Auxilary o balanco eting in heat ; palledium spring.
‘Auxiliary to balance ; steel spring.

Reverse

‘Auxilisry to balance
‘Reversed detent, Kullberg's suxliary balance; pal
“Auxiliary to balance acting in heat ; paliadium spring.

‘Auxiliary to balanice ; steel spring.
Dent's balance ; steel spriny

Auxiliary to balance acting in heat and cold ; stes] apring.

Jladi

Auxiliary to balance seting in heat ; palladium spring.

Auxiliary to balance acting in hest ; palladium spring.
ry balance : paliadium spri.
g in heat ; palladium spring.

‘TRoverso dstent, Kullberg's
Dent's balancs ; steel spring.

Auxilisry to balance acting in heat and cold ;
Auxilary to balanco acting in heat ; pelladium spring.
od detent,

ullberg’s auxilisry balance ; palladivm
[spring.

P
. palladiun spring.

‘auxiliary balaneo ; palladium spring.

Hoversed dotent, Kullberg's ausiary balsnce . blue stee s
e e e rstng n heat | palsdium sprisg.

+ 51 (867 — 687
Z 51 | 467 — 615
¥ 104 887 — 404
Z a1 | 429 — 687
= 88 |BIT — 677

2.0 | 88:0 —104-3
0.7 |88-0 —104-3
99 |86:3 ~108-4
90 | 457 — 516
80 |81-1—108-3

I

~ 26 {498 — BR7
¥ 10 |58:6— 740
= 16 |58:6 —74:0
Z 82 |49:8 — 547
Z 21 498 — 547
¥

+

+

— 10 |62 —1725
— 161 (498 — 547
Z T80 |457 — 516
F 16 |86 — 740
= 21 |718-—808

The sign - indicates that the rate is gaining,

Difrone [ drmtot NAME
Mean Greatest Extremes etween the 100 Mean oF
o e Weokly P Greatest ‘etween one Temperature
.| and Woek an for the MAKER.
am. Temperature, ol Tock and o e
(a) ®)
. o o o . B o o
+ 68 4 - 688 -3 87 ¥ 8 — 61
T s | {880 ~1088 %3 b e i il
o | {30 sigs 81 83 501 — 758 30861
¥ o e 98¢ 1-3 946 41 818 —
:E 106 | 764 — 988 818 s 84 5 = T S0l
81 | 620676 042 121 ,85 701 — 8841 o302
a7 144 | 8821084 289 98 - 4981
85 44 | 754 — 088 818 55 81 42
445 287 | 624 _ g8 -3 183 83 268
803 4-8 86-2 —108-4 889 10-9 45 4968
544 27 | 8111083 %81 10 47 4963
4+ 98 818 1n-8 4.8 968 — 98-
F o181 81 122 46 701 = 8o wh
we + 19 i u-s 50 608 — 445 6611
2 + 22 70-1 1.2 58 561 — b4- *
w1 | I 77 445 10- 58 bt o sioos
52:4 + 68 82:6 — 955 888 94 % 41 — 75 ¥
67-6 <+ 140 51-7 — B7°7 544 180 :g ggé - Zg‘; g 2. i
a5 88 | 862 1084 939 104 60 561 — 544 224
524 20 | 887 494 -5 82 7.2 503 — 445 26
524 92 | 754 — 086 818 18 62 59-1 — 758 287
%8 - 21 | 0—708 - - -
524 + 161 | 597 — 643 i HH i
g:g - 105 547 — 595 10-3 71 246
{78} | + 20 | me—sse 170 41 968 — 981 252
675 + 204 | 754 — 86 188 59 89:0 — 98-9 256 | Johannsen.
603 + 146 | 86-2 —108-4 989 s -
e = ‘08 702 — 76:1 71-9 1456 2-'} %g . 'xr{o\?xﬁ;'.:n' §
] 4.3 | 718 — 80-3 756 183 68 266 | Johannsen . |
L& 185 541 — 579 581 189 4.9 267 | Kullberg §
71 | 597 — 648 617 192 41 274 | E Dent
o8 + 561 127 7.8 666 — 555 288 | Usher & Colo
@1 T 813 188 78 |. 818 — 561 284 | Johannsen....
o4 93-9 81 77 59-1 — 75-6 286 | Kull
“2 i 4.5 177 56 70-1 = 88-1 289 | Kullberg
445 28 36 544 — 618 290 | Johannsen

John G. Wolbach Library, Harvard-Smithsonian Center for Af

in the Table above. The Trial No.

The Chronometars are placed in order of merit, their respective positions being determined
. @ = 2 is taken as & measure of the irregularities

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

:‘v «memu“ of the frregularities of rate exhibited
Tate,

frophysics « Provided by the NASA Astrophysics Data System
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12

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

AT THE RoYAL OBSERVATORY, GREENWICH, FROM 1900 JULY 7 To 1901 JANUARY 26.

13
. (IIL) ABSTRACT OF
N THE PRINCIPAL CHANGES OF RATE DURING THE 20 WEEKS,
NAME sk ADDRESS Construction of Escapement and Balance,
or Mo |%% or Extrimes Differonce | Groatest HAME .
: - botwoon the | _Difference Men or o.
MAKER Es MAKER. Description farnished by the Maker, Vgr’:ly ot ol Gt Extromes oM | v | T | D amen
d ‘emperature, P ‘emperature. anc for these @+ 2. d
Sum. Tomperature. Least. the next, two Wesks.
(@ ®
sl
Ushor & Colo surwen| 8207 | 2 | 105, St, John Stret Road, E.C. slnes stng i bntondsld st i, | = 2| 00:0 — 740 . . . o . . .
4968 2 9, ories, E. Allxﬂ.llry tn bllmee acting in heat ; yl“ldl — 1-8 | 586 — 740 675 167 887 — 494 45 18-0 66 508 — 445 29:0 Usher & Cole 8207
2 | 105, Liverpool Road, N. Reversed de - 4.0 | 750 — 79'8 8756 192 76'4 — 988 813 205 48 89:0 — 98:9 291
2 | 105, Live 1 Road, N. hﬂllmﬂ. lladit i - 220 | 887 — 494 775 189 887 — 49-4 445 17-9 659 60'8 — 445 297
2 | 61, Strand, W.0. Dent's balance ; steel spring. — 87 |87 — 494 4.5 Z 24 718 — 808 75-6 196 61 81-8 — 661 31-8
. 4.5 F 141 764 — 986 813 148 92 81-3 — 661 88-2
2 | 20, Tovd Squaee, W, Garduer’s No. 1 balance  steel spring. prng. | — 128
Kullberg . 2 | 105, Liverpool RM Reversed detent, Kullberg's anxiliary b ; polladiom | 4+ 18 - 93-9 1.8 18 989 — 81:8
Kullberg .. 2 | 106, Liverpool Road, Reversed detent, Kullberg's auxiliary balance pnhdl spring. - 187 + 939 20-0 78 8 — 561 R .
L - 826 — 9556 888 165 98 69:1 — 766 Kullberg . 6562
Kullberg .... 2 | 105, Liverpool Bald, N Reversed detent, Kullberg's auxiliary bolsnco ; blue steel || — 87
[spring. + 702 — 76-1 719 17-0 108 69:1 — 756 Kullberg ....... 6498
E. Dent & Co. 2 | 61, Strand, W.C. Plain balance ; palladium spring. + 49
+ 862 —108+4 93-9 196 94 81'8 — 561 E. Dent & Co. ... 51040
i
Tshr & Cole 5218 | 2 105, 8 Jobn Stret Bond, EC. Ausliary to balance acting in heat and cold ; — 281 770 — 864
Johannsen . 4874 2 | 149, Minories, E. Auxiliary to balance nunng in halt pulhdmm spring — 148 | 6147 — 67-7 83-1 - 43 457 — 515 48-5 218 85 838'1 — 95-8 388 Usher & Cole 8216
Usher & Col 8254 2 105, 8t. John Street Road, E.C. Anxn rywbﬂlnelu'ﬂlm in heat F‘llldlnmlpﬂn — 13-9 |88-0 —104-8 544 + 65 58:6 — 740 67:5 213 91 81-8 561 896 ohannsen 4874
Johannsen .. 4878 2 | 149, Minories, E. to balance acting in hBB'/ pﬂl lium spring. — 10-0 | 580 — 576 958 i 78 86:2 —108-4 939 21-2 9:5 93'9 — 818 402 Usher & C:
E. Dent & 50818 2 | 61, Strand, W.0. Dlnﬁ'! blllmm steel spring. 4+ 12 | 617 — 67°7 565 8:3 826 — 956 88-8 183 112 81'8 — 561 407 Johannsen 4878
B 5404 ¥ 265 62:4 — 682 663 26.3 8.7 59-1 — 756 427 | E Dentd 50818
A. 'W. Webb.. 5676 2 | 28, Amwell Street, E.C. Plain balance ; palladium spring. + 12:9 | 82:6 — 95'5
Vahnr & Cole 8250 2 | 106, St. John Street Road, E.C. Auxlhlry to balance acting in ‘heat and cold ; pdlndh\m - 1040 | 750 — 798 888 87:6 887 — 49-4 445 247 9:5 83:1 — 958 487 A. W. Webb. 5676
Keye 978 2 | 91, Piccadilly, W. uxiliary to balance uhngm eaf t, l)n“lﬂl\lm spring. i 84 (586 — 740 . 776 12-9 69:7 — 643 617 22'9 11-0 6568 — 617 4.9 Usher & Cole .. 8250
D. Key: 972 2 | 91, Piccadilly, W. A\lnhn mb&lmcn acting in heat ; palladium spring. 18 | 68:6 — 74:0 675 + 278 487 — 64'8 518 244 116 51:8 — 503 474 D. Koy: 978
A. W. Webb., 5680 2 25, Anmwell gtﬂeﬁ, E.C. ain ce ; palladium spring. - 74 | 880 —104'3 67'5 + 3812 754 — 986 813 296 97 69°1 — 756 490 D, Keys 972
958 <+ 29:0 887 — 49-4 4“5 864 113 888 — 653 59-0 A, W. Webb . 6680
Johaunsen .. 4785 | 2 | 149, Minories, E. Ausiliary to balance acting in heat ; palladium spring. — 186 | 457 — 616
485 + 280 91-1 —108-3 981 416 10-8 88+1 — 953 632 Johannsen .. 47856
i 0 is gainis ‘The Chronometers are placed in order of merit, their respective positions being determined by consideration of the irregularities of rate exhibited
The sign -+ indicates that tho rate is gaining. in th Tablo above, - Tho Trial No. @ -- 3 is taken as & messure of the irrogulatities of rate,
Only those Chronometers have been included in this list for which b did not exceed 12 scconds.
John G. Wolbach Library, Harvard Center for A . P SA A Data System
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