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RATES OF CHRONOMETERS ON TRIAL FOR

PURCHASE BY THE ADMIRALTY,

) WEEKLY RATES

Self-Registering Ther-
mometers .......oo.eeenn

|

| | | !

il .
h iq' AME ] E’ Construction of Escapement ,
1= i -
%F oF No. |5 | and Balance, from the Deseription |} 5 o | yuy | July |July2s| Aug. | Aug. | Aug. ‘. Aug. Auf;. 29 | Sept. | Sept.
Y ; 51 o 0 .
HAKER. ke furnished by the Maker. s—11 | 118 | 1825 | 10| 18 | 815 | 1522 2220 | b 5 | 512 | 1219 | 1926
. i
2 e e e e e e t t | %
—t= T T, : 1
; ) y ) 6ol — 4 S| —to| e | —Ls|—ds
Kullberg......... 5162 2 | Reversed detent ; short spring. — 05| —06|—05 — 0:8 T el Tl T 5a 1 gl 1roalriala g
2 | Auxiliary acting in heat. + 114+ 12) + 11174+ 27 0+ ;z | i gg i gi i gg ‘ _—t gg i gg i ‘1)2 T_ ?2
2 | Reversed detent ; short spring. — 26 —27—383 | — 2_6 - 10/ — 08! + 15 00 4 25| —42|—47|—38
2 | Uhrig's continually acting auxiliary. || — 13}~ 06|+ 1'6, + 161 + 1°0, — 41 65| —46 —20|+18|+03|—0%5
2 | Uhrig’s continually acting auxiliary. || — 6'8 | — 7'6| — 68 — 58— 50 — -
Uhrig .... 2 | Uhrig’s continually acting auxiliary. — 86, — 74| —609 —67— 5:4 i - :g - :g _ ig i ;g i 22 j‘_ i? i §g
Kullberg. 2 | Reversed detent ; short spring. — 28 —380|—27| — 3:5 - 3.5 T 3.9 - 24| —17 4 40|+ 40| 4 68|+ 60
Kullberg. 2 | Reversed detent ; short spring. — 30| —27|—32)—33|—34;— 36| —34|—13 08|+ 06| 4 21|+ 16
Uhrig .... 2 | Uhrig’s continually acting auxiliary. — 40| —45|—47—87— 2‘0 1 21 - 09| — 07 " 2:2 09|+ 29|+ 58
Kullberg......... 2 | Reversed detent ; short spring. —12| —21 | —17| —17!—17 l - - + +
g - oo . . . . . . 7+ 59! 40| 451 4 41| 4 57
Johannsen& Co.| 4107| 8 | Auxiliary acting in cold. + 57|+ 61| 463! 462 + 74, +55]+6 . . . . .
Gardner -....... el 2 A AT 0 e A e 00 - -8 W Bl e -
Johannsen & Co.| 3794| 2 | Auxiliary acting in heat and cold. + 71|+ 68|+ 76|+ 98 + 68|+ 62"+ 1 +17~5 +24.7 1183 17°5 | +20-0
Johannsen& Co.| 4109/ 8 | Auxiliary acting in heat. +16:0 | +15°3 | 4+16:6 1 +19-9 | +19-8 | +15:4 ' +17°1 | + 09 + o + 13 + 06 + -8
Kirk & Co. ......| 5z 2 | Auxiliary acting in heat and cold. — 06|+ 15| +38|+ 14+ 24|+ 22 i + 30 + + 5 + - -
. o el kel a1l —30! _28l —36| —25|—19 76| 4 37| 4 28| 4+ 19
Johannsen & Co.| 3898/ 2 | Auxiliary acting in heat. — 33 56 6°1 30 2:8 36, 25 1‘ + : : : :
Isaac ..oceennee 1786 2 | Auxiliary compensation. — 20 — 01| 4 15|+ 064 20 i + 191 —05) 4 231+ 02) — 7_3 T gg + 2'2
Johannsen & Co.| 4051/ 8 | Auxiliary acting in heat. — 69 —103 | —10°8 | —10°1 | —9-9 | —10°2 — 85 | — 7"8 | + 12— (1)'1 + 0. + 1
Kullberg.........| 5054/ 2 | Reversed detent ; short spring. —41!—389| —86|—44 —38 —38 ‘ — 40 — 3.8 + 2_8 + : + '7 + 0.1
Keys .eoveeennnn. 984 2 | Auxiliary compensation. + 9°4 | 4101 | 4116 | +14°0 | +14°5 | +12°1 | 4166 | +15'8 | +18'4 | 411°8 | {148 | 4166
|
2 | Auxiliary acting in heat. +28' 4+18|++17|+4+36|+8386|+01 418 +18|+ 10| —58|—57)—869
2 | Ordinary balance with slight alteration. | — 02 | + 12 | + 1°8 | + 02 | — 08| 4 06 4+ 25| + 07} 4 7'1 | — 18| — 05 4 73
2 | Ordinary balance with gridiron| — 26 | + 01| 4+ 0-2| 4 14| + 30 + 26 4 42| 4 48| 4 26 — 50| —45)+ 01
Usher & Cole...! 55| 2 | Ordinary balance. [auxiliary, | — 56 | — 68| — 58 | — 43| —4'2, — 69, —56|—45| —81|—187  —180|— 77
Johannsen &Co., 4034 2 | Auxiliary acting in cold. + 27 +88|+44|+79|+84|+66 468 +95)495|+4 32|+ 36 | 886
Johannsen & Co.| 3837 2 | Auxiliary acting in heat.,  [extremes.| — 42 | — 36 | — 82| — 22| —20|—21|—50| —54 53| — 17| —47)|— 861
Kendal& Dent...| 545 2 | Auxiliary compensation acting in| — 60| — 48| —4'8| — 63| —55|—59|—43 —38)—04]|+4 084 244 37
Clerke ............ 719 2 | Ordinary balance. —39| —86|—85|—40 —41|—381!—85|—386|—85|—192| —19'8| — 95
Johannsen & Co.| 8711| 2 | Auxiliary acting in heat. +10/+18|{—08|—07| 27| —77]—23 —48| —54|—76|—094|—11'1
Pyott ............ 914 2 | Ordinary balance withslight alteration. | 4+ 47 | + 84 | + 23 | + 58| 4+ 42| + 32|+ 32| 4 46 4124 | + 26| 4+ 11| 4 85
2 | Paillard’s non-magnetic balance and || — 1°4 | — 45 | — 71| — 99 | —12-1 | —18°2 | —13-7 | —16°1 | —10°9 | —19°R | —14°5 | — 4°4
2 | Auxiliary acting in heat. [spring. || 4108 | 4-10-2 | + 9-7 | +13'6 | +15-4 | +12:8 | 4+14°7 | 418°2 -!—19'9 +11-4 | 4132 | 4186
Robinson & Wells| 2847 2 | Auxiliary compensation. + 38| +45|+28|+29|+45|+19, 4314 43| 4137 | 4204 | 413°4 | 4 35
Isaac ...coeceenns 1772 2 | Auxiliary compensation. [spring.|| — 641 — 50| —4'5|—86|—230|—30 —28| —19)| 4+ 51| —1¢4 00 4 34
Haswell & Sons; 5002 2 | Paillard’s non-magnetic balance and!| 4 25 | + 25| 4+ 1'9 | + 32 | + 44|+ 49 + 40|+ 50| 4+ 46| 4 67| 411'5 | 4141
2 | Ordinary balance withslight alteration. | + 65 | 4+ 99 | 4+ 86 | 4+ 84| + 92 | + 86| 4+10°6 | +12°1 | 420°5 | 4 81| 4 7°8 | 4132
2 | Ordinary balance with slight alteration. || 4-10-8 | 411-3 | 4116 | +12°9 | 4147 | 4+18'0 | 4149 | 4154 | 4116 | 4 1°4 | — 1°4 | 4 39
2 | Auxiliary compensation. + 68|+ 68|+ 47| 459|450 00|+ 04| —08 —09|—565|—40|— 75
2 | Auxiliary acting in heat. +19/408|+14|+29|—01; —34 +18, —10|—03|—06|4 14| — 30
| 2 | Auxiliary acting in heat. —55|—84 —01|+ 11| 4 24| —11—16 4 19| 4124 | 4 26 | 4 55| 410°1
Schoof ......... 6065 2 | Schoof’s resilient lever escapement. +17-8 +17-7 | 4+14°9 | +17°2 | 4153 | +15°0 | 4148 | 4173 | 421'8 | 4218 | 410'8 | 4306
Usher & Cole ... ﬁ%,! 2 | Ordinary balance. Il 4106 | 412'2 | 4+11°2 | 4 99 | 410°1 | 4+1R°1 | 415°4 | 413-8 | +17'2 | 4+ 7°5 | 4 88 | 4165
Johannsen & Co. 4017, 2 | Auxiliary acting in cold.  [extremes. || 4 2'9 | 4+ 26 | 4 87 | 4 57 | 4 656 + 68|+ 50+ 65| 4 07| — 47 — 53| 4 51
Kendal & Dent...| %7 2 | Auxiliary compensation acting inj— 75 — 85| —89|—86|—49| — 75 —43|—21]|+4 28 0°0 | 4 34| 411-1
Keys ............ 924" 2 | Auxiliary compensation. 14 91| 4 88| 4 84| 4114 | 4117 { + 58 4100 | 411°0 | 4 6°7 | — 48| — 94| 4 16
| [in cold. | i |
Glover............ 366 2 | Ordinary balance, withauxiliary acting | 4-11-8 | 411+4 | + 76 | + 41| 4+ 1°1 | + 7°9 | 4 55| + 73| 4+ 6°0 | 4+ 47 | 4 7°1 | | 87
Johannsen & Co. 3793‘ ? | Auxiliary acting in cold. [spring. | — 86| — 99| — 91| — 92| —108; —10'1 | — 88| — 98| 4 89| + 14| 4 23| 4 44
Haswell & Sons| 2921 2 | Paillard’s non-magnetic balance and e | —88| —665|—72!—71{—6'90!—66|—76|—236|-+4 39| 419°1| 4277
Schoof 2 : Schoof’s resilient lever escapement, +69:+65 +11| 484 —10(—27) 44874 04| —11'0| —32:°0 | —32'3 | —18'1
Muter ............ 2 | Auxiliary compensation. L+ 36 ‘ + 26 1 + 22| 4 48|+ 59 '+ 834+ 42|+ 62 4+ 42|+ 06|+ 38| 4 6°1
i | !
Webb 2 | Paillard’s non-magnetic balance and b 0:3 ‘ — 22! —54|—511—a4a; —62 | ~46! —65|  —24| —52|—146| — 06
[spring. ‘ | i |
‘ i N P . ..‘!_.A — R e
! | | ! i
Chronometrical — Ther- ! s | 5 5 5 s - 5 “ 5 5 5 s
00MELEE  aurenernnnennns } .o | —408:8 | —546-6 —589-2' —326°4 | —813°2 —456°0 i —450°0 —370°0 ,—R159°0'—3304'6 —3439°4|—2498°8
f , ' i
— B i o |
-
Mean Weekly Tempera- E ‘
ture eeyempm}' e 63-9 1 65'9 | 65°6 | 63-0 | 633 | 650 | 649 | 636 | 856 | 979 | 980 | 869
Extremes of Tempera- i 1
tu sh by the ' o i !
TO B shown oy e |62°8-66'3 630716 63°8-65"4 60°3-66-2 60'6-658 60680 62°0-672 63'5-650 81'0-869/950-9§ 4 054 105°0/865-88 8
| ! |

The sign + indicates that the rate is gaining.

1 During these weeks the Chronometers were placed in the chamber of
automatic governor which controls the supply of gas.
combustion can enter.

The Chronometrical Thermometer differs from an ordinary Chronometer onl
compensating rims being reversed. By this arrangement the effect

a stove heated by jets of gas, the temperature being regulated by Kullberg’s
The gas flames are exterior to the chamber, into which none of the injurious products of

y in the construction of the balance, the positions of the metals forming the
of temperature is much magnified.
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“The Chronometers are placed in order of merit, their respective positions being determined by consideration of the irregularities of rate exhibited
ysics

“The wainspring of the Chronometer, Haswell & Sons 2921, broke during the first we
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AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1891 JULY 4 70 1892 JANUARY 23.
RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,
| ‘PHERMOMETER.
ORDER OF TEMPERATURE AS DETERMINED GENERALLY BY THE CHRONOMETRICAL TH NAME
4 (IL) WEEKLY RATES IN THE _ - . Yo,
' NAME :5 of E t uly | Aug. | Aug. | July | July | Nov. |Nov.28 A\na 29| sept. | Nov. | Nov. Sep'; l*;svl.s MAKER.
3 |3 o o5 | 21 B ]
5 or No. E‘: and Balance, from the Description | o | yu | Jan, | Jan. | Dec.26| Dec. |Oct 81| Oct | Deo. | Oct. .| oot 11 | 1522 | 815 | 1118 | 1s—zs | 7= | ple | %0 19— | 1—28
, i X 3 - . ! P ol e o |
MAKER. Fa furnished by the Maker. 102 | 9—16 | 16—23 | 2—0 | ;80 [ 12—10| gJo | 2481 | 512 | 1724 | 1017 | 310 + 3 +
‘ e . . . . . : : 5102
: Tl | T | i | . s " . _& ‘ %8| — ,.“‘ — 08| —28|—41|— — 1°5 | Kullberg ..
1] I i ! . . . 00| — 08| —35 -2 06 CH B8 et Bl -8 -3 ¥ T 18 | JohannseniCo, 3863
| 16 R L detont s short spri e o2 — el P el — 8| — 478 | —4%6 | — 86 | — 4'6 42|+ 27| +63) +2 12 ;‘+g_; +os jMH“ Ti7|Tee|t T
« Kullberg. 5162 2 Reversed detent; short spring. - - T T 3 T 6 - 2 . 30| + 89 2l l2e| T2 =5 — 17| =0 A R Bl oA 4 s
xmmmcﬂ‘ ss0 2 | wiliory aoing in lent. IR R S S A T CR I R4 Bl 4 el e "o —o vs HIIES S [ - el 4 e T
2 Roversed dotent ; short spriny |—86|—85 —92 —88 —0 § i i # 0 - - [y 2 - - i
| Uhrig's continunlly aoting usiliory. | + 47 £33 £ 27| + 09 4+ 27+ A Rl ] B 4 s \ o 1_0‘ ol bae|toe|on 4
2 | Uhrig's continually acting auxiliary, | + 06 | + 6:3 | + 45|+ 16| + - fra|—pa|—e7|—as —ool =zt o ‘ rtltro o)t Rl d bl +
| | y y - - 49| 4 04 Too|—a5|—85|—4e3 — 43| — 30| —27|— -t g4 (g § I
\UhnggcomummyMum wuxilinry, |+ 410+ 82 4 o4+ 0+ B8+ AR SRR A Bl Bl T 00 B 0 -4 . Soe| 27 \‘ —azlrra|+oe Tl p A s I
2 Reversed detent ; short spring. —15°6 | —11°4 | —12'7 | — —071— {2 It 54 bt Bt R Bt B - B H 86| 46| —a7 +1 2| =0 SRR b 1
z | Reversed detent ; short, spring. — 25 — 27— 27| =380 —20|—2 ) .. - 16 T T T oy 2 21| —21, =174 61| 4107 | + 22 +
‘Uhngsoontmm\llyncuu;zaunlmv» F10°3 ‘ FI06 | 102|478+ 7|+ R R bt b Toa|—17 | | | oot | o || 0| 41|+
Tevrsed detent; short sprin FUT|H B0 0|4 404 | T8 |+ e+ M‘ 1% ‘ Tee ‘ Ted i “ i 1 g'z ‘ Eg: 11” il;-a | iwa 411°5 | 413°1 | 411°0 | +
" . . - - 8 g - . 8 68 75 50| + 54 5 5 ) . . 3 R 0| — 22| —
o 41018 iy i R E e lEr e IEs PSR HEe B HESEESS: EEHESHESHER RS C s HEsHE U st b B R et
ardner . .| wfrml 81 . ) . ) 01! 479+ 85|+ 19|+ a1 241 | +19-8 | 4199 | 4175 | 4160 +15°4 | 416" 2 7 N 06 —086 +12| +13; — Kirk & Co. oo wirs
Johannsen & Co, 8704 2 | Auxiliary acting in heat and cold. + 181458 4+ 55|+ 47 481 + 83+ &4+ 0 . . . - +2 % 1 o9 | o8 Tee|t16|+88| 486 —01|+60 ‘ - !
JohunaenicGo) 4100 § | Auxliny acting in bat. H80°0| 430'3 | £30°5 | £30°0 | 1285 | 4308 | +a1a | aid | +80E il B o 44 e ‘ + oo \‘ | | . ol 410 4 ,‘5‘ +1H‘ 487 | + 28 | Johannsen&Co| 3898
.| vz 2 | Auxiliary acting in heat and cold. — 71| —27 —57 —61| =68 — - | _iil—es _x»n‘_rv\—a-a}—z'ﬁ‘—a'd — 56 _:,;ii:.a 1?;‘13_2;12_3 pRt R A | 18
| . . . B X . . . -t 3 06| 7 23| 20| —05| 419 —01|+1 - \ 2|42 i N It 05
om0 158 3| Jusioysting n e Lgsoras peeires poyiyen|eanicen ealens £t ag ThalTas|TaeTay cae Zeri by o R TS DI TS T4 T T T £
I Tg2 Za1 fo2 1 | X X : i 5 8| " 41| _40|_388|—39|—86 —16 —1 | X 8
fd o s K.‘.ﬁx‘.ﬂ,ﬁi‘lﬁﬁ"ﬁ o, 1 T85 Tral T71|Tes| fre fe8| 407 22| tes =25 —13 00 A B A R Bt B ) et o 4 ‘ Ti0d | Jal'e | F 05| 4 08| 1184 | 1106 4110+ 97| 1B+
2 Reve tent ,m,c xpr]nw, | 7162 (=120 | —127 | —128 | —I12 | — 05| 105 — 85— 80| — 80— 58| — 08 +17°1 | 414°5 ‘ +14°0 | +15°8 | + 004 | 4166 | | i i | ‘ o5 ‘ s 2080
% Auxiliney compogstion. [ HEO T 408 | FIUR | 00 +180 | 188 | 228 +12:0 | +28°6 | +20 57| 430l o0 pasl v |+18| 401 [t1g+17 ‘ T80T ] i 1o T o8 s o ,‘ g 8 860
| H . . . - 8 . RARS - . 12| 418 |+ 7" . . | k 85|
" . . " . . 0| —1- 15 | 4 2°0 [+ 46| — 13 04| —08| 402|407 02| 4 25| 406 + 5 0l Fo4| Fas!l +01! +98] 480 0
2 ! Auxiliary acting in + 27 4 624 52|+ 30|+ 30| 443|420 —10]+ 1 . ) X " . . 81 26 442 426 + 01 + 02| 4004 04]4 -6 | 11+ X o e
2 omumymmce\mhmgmmmmm T Fos | Tt Fae | Tso | Tas's | L6 | T ae 108|284 2]+ 28 AR S R Bl S bl Rl Gl - g g g & A S Ry o R e R A e 14 e | 0%
P AN R el 6 el bl B e 0 B o e Y B B et g S x-S 57| T e8| T 00| ¥ 88| 4| 1Iws 00| 98 £ 80 F 06 | e
o 2 Ordinary [atxiliary,| 102 — 65 | — 5:9 | — 62| — 81| — 29| 58| — | —dd | — 42| — 45| — 4 | | | | | [ . 2| — o7 | TonammsenCo
Johanusen Co.| 4084 2 | | Ruxiingy noting i cold H2U01 ) 420°0 | 4287 | 4240 | 4249 | +18°0 | +16°0 | +14°6 | +15:3 | +15°3 | 4144 | +13°0 100 o | — 22| — 54 ‘ e ‘ g0l —21|—30 | —32 ‘ — g1 o ‘ +e I o1 :‘Z b 78|17 4 KDm::l';\rll.&Den
! o - 8 " Rl TEel Tasl T4 76 ol o . 1) | I .
-8 ! 0| —13'2 | —18'5 | —11'3 | —11°4 | —11°9 | —14'1 | —18'7 | —13:0 | —11°6 | —10°5 35| —55—58 —38| —60 | =59 | —43 48|+ 76 3 5! 05 Tga 68 2 —10'8
Jahrmnxen.\:Cn. 3837 2 A\Ixﬂmlyaﬂtmg in he'l [ 'mes, | —13'8  —12'0 | —13'2 13+5 113 114 11°9 141 18.7 lB.D : " + . 4 b T390 — 85 —31|—36 —385| 414 —24 —85 i i ) A .V een &0
: R HE e s R HE R R R R e R R HE R e R HE I
Iy = — 89— 04| — 04| — 48| —50|— 62| — - - - b —18- e T 7 T a2+ 2l T e ‘2 417 3 - :
3, e it s bt Yk g g o ot g S ek o B g e R et R Kot St it et B - 2 g
2 Ox(]umry\mlun\,e\\'nhHwhw,lwrnmn ‘\ +23 0| 4177 ‘ +16°0 | +19°5 | 4164 | 4244 | $11°1 | +11°¢ | +21°2 | +18°3 | +14'8 | +16°6 1 \ 1| — oo ‘ 161 1 1l | —1se ‘ s 1 — 71| —1z6 —1600 _;g.g i 11;.: ;;;; i :;?’.2 Iﬁi i
Spri -0 | —15 . Tl Ti5d | T13-6 | 1182 | 1108 | $14-7 | +12:3 | 4102 | 4 07 | 4225 422°0 | 10 - -5, +21 ; .
3 Pt gy v S5 g | e 2 o s e 5 7837 | 7y e e R e e R et R Sl i
2 ulv ‘Theat Il 434+ "3 - N " 5 X . . 5 " &4 o .8 | 0| — 5° — 33 — 26| o1 " " ) o . aswell ms.
H ?“ compe "2 (FE0 e8| y19 a9l f103] T +86 (410 £ 46|+ 78 o7l Za0| =88 1= FRAE A% b H A S g S A Y R J e R 103 e [FeT as TaellSons
3 Ainilory compeonmition,  [spring. |~ 28 T 01 [dr e ol |t frotar S et 4 Bt 8l Bl 4 U R R R Rl | ‘ | | | | a0 | proe | pe1 478 Dy
% | Pailland’y nonemagnetio balance. and 4810 | aws | haol | a0 | H00 | 42508 | + + + + + peo|tos 4 s | 1ot | 4 os | 4100 |+ 80 | 400 |40 s ans| e | g i ane e+
! | | " ) ¥ ‘2| 1108 | +14°0 | +18-0 | +11°8 | +11-6 | +11- 84 4116 + 3 7+ 8 5 — 4
2 Ordinary balanco with slightalteration, | +27°2 | +283 | 256 | +28'0 | +24'2 | 4224 | 4285 | 4826 | 4+20°1 | 420°0 | 4164 | +11-2 401 | a7 | 4120 +1gA§ | +1g_g i 'H?,,Z +lglg | 1‘;_5 | 1 181 et (P Iys lizr —s1 =85 — :g
2 ommmylmmncew.cm ightalteration, | +25°5 | +26°3 | +28°2 | +28:0 | 4262 | +15°3 | +18:8 | +17'0 | --12:8 | 183 | 4+16:0 | 4+10-2 — 34| d50 80— 03| + s3] 1 ol 38 To8 TEEITHD %0 Cos|Ta0 el cue0 —06 4+ 14 n“m
2 Auxiliary compensation. (38 463 =61 — 49 — 40| — 28| — 84| —10:0| — 92| —100 | — 70 | — 068 4 54| — 01 ‘ + a‘g Tie + Lol TR 0E D01 Ties T Ties 101 f s 17 426+ .
2 Auxiliary Aclmg in heat. | =118 | —12'5 | —12'4 | —11°8 | —12°0 | —17-2 | —14'5 | —14°1 | —11:0 | —17'8 | —10'8 | +4 3-1 F100a |+ 24| + 11+ - I | | i i i i | | et
# | Anitiary stiog in hont. |7 | S Dl B B B B B B 00+ 8 81°4 | +15°3 ‘ 4172 ! +17°3 | 4178 | 148 | 4150 | 4177 | 14:9 | 4206 4450 ' +21'8 +30°6 +4‘1’-g ﬁ;; Iﬁ;'g 1‘5'2 Tihar &
| | £ ) | 1158 | 1106 | 415 - - . 222 4214 4172 +16°5 42 . . 5 e H
2 selmurs mniem lever escapement, 426°7 | +20°5 | 4324 | 4273 | 4284 | 4327 | 4170 | 414°5 | 4316 | 4146 | 4146 | 4200 F15:0 | 4101 | + 901 + 1 +1n.g +lg.; 11“ ! 11;: ! il;‘g i 22 i i 1 i 1 53 T2 TaoTir T ,h,)mnmrﬁ\ou‘ 1017
Unher&.Colv. 2 Ordinary bal — 45| 4 80| 4 10 |+ 16 | + 62| 4108 | 4 9:1 | 4 83 | +10°9 [ +110 | +12:9 | 4128 2000 | 468 | + 67+ |20 00 o8 20 F AT T8 T8 Tas faa o 3181 00 F 34 KendalsDent oo
Johannsen & Co, 3013 2 Auxilingy numg incold. [extromes. | +200 | 4234 | 4282 | $10°2 | 4107 | 4218 | £20'2 | 4162 | +23:0 | +17-3 | +12°0 | +148 Tie7 | Zao! Zso|Z21| s T T TR ERT NS I The Dws Foo —es Tow ¥
Kendal & Dent mpensation acting in | 4829 | +31°0 | 4331 | 4+27°6 | 4287 | +24'2 | 4182 +1s-: -leg-: ﬂg-g ig-g +::-g 84| 117 | 1104 | ‘ 491+ |+ i i , -
- tion | 4206 | f223 | 4185 | $18-7 | 1147 | 1198 | f12-3 | {12 - - - ! i i : " . 431 4 4 8
Koy 2 Ausiiary compensaion. | TR0 e | e | e | 17| Fi0s ) died | diee | diee ) 4 + B A R AR A R A AR S IR S A AR S R o
Glover...... 2 Owlm.nryha,la,m,e“|Lh|lu. I 481! 4187 | 4147 | 4144 4186 | 4175 [ +17:0 | 4201 | 4190 | 4188 Za1| =108 | —92|—98 —80 —88 —lg_g Tos o Teed Tato T Jer7 teos w0 430 4101
hann; xiliary acti old. | 2000 | —10'5 | —10°2 | —18'7 | —15°6 | —14°0 | —12'5 | — 66 | — 4°5 | — 5°1 Fae0 | — 71| — 72| — 76 —06 — el 23 S8 A e T T Tars Zess —seo ! —se3
Haswell & Son 2 Paillard’s non-magnetic 4380 | 4386 | 4-38°5 | 4340 480°0 | 4+28'6 | +35°8 | 4-28°5 +207 Zas | — 100 484|404 {59 + 37 — 7 + o5 + p T 96 1% fae 161 —14 Fo1 106 + 38 Muer
Schoof. 2 Schoof's resilient lever escapement. || —10'5 | — 50 | — 4:0 | — 2 4 25|+ 01| —24 4 03 — 38 +30°3 | 4 59| + 43 62| 436 + 2 +8 + |+ ‘ X
Muter .. 2 | Auxiliary compensation, ol +56°6 | +481  49-4 | +43°5 4331 | +339 | +42'1 | +33°6 +372 Cetl st — e —osl — e —e2 | — 2| — 5 60| — 24! — 06 —s22 2| 140 Welb .
| —418 . 5= - -3 —
Webb, ; 2022 2 Paillard’s non-magnetio balwict and | —71°5 | —704 | —72:3 | 704 | —702 | —00-1 | —40-0 | —48-7 | —01°3 | —46'8 | —45-2 | —43-0 \ ‘ ! | | . ‘. | 1
| | — - | ‘ |
| _ | 1 | | ! I | . o
‘ i ! | | saggeq | Chronometrical
ical 'Th ‘ 5 s s s ¥ . s —10%-0| —813+ a!—azn 4| _370-0 —208-81 —450-0' —456+0 —5«: 5\4539 21780 s‘_zosx o—2156- 0‘42498 s‘—zm a‘—zm 0—3304-6 T
Cm"“";’”ﬁ"”“ her- }‘ |+1274"0 411608 411592 +972-3 | 47483 | +518-2 | +428°3 | +418°0 | +405°5 | +287°2 ‘ ‘ i | i | | [ o
! ! ] | "’"‘ - R l 1 i i o Men Week
T o o N P S N o " o 1ol e P i 0 080 Temperature,
Ve T o o o o o o o o o o ofs | of3 | o0 | efe | oo | e | oS0 | o9 | 656 772 | 25z | sde | 80 | ole | ol0 07 1 !
Mean Wekly Tempera- } PR 'z | 4% | &' | a7 | so%s 5% | 7% 5% | 60%7 | 501 | I . [ ,,‘ ! ! -
| — T W, | Extremesof Tempera-|
3 of Tempers | - i o0 collo 35 080-04 060087 oFs.084 5’1060 ) ture, i sliown by
Extremes ,,‘,"{mf,:'T,"“{]ﬁ;l S S R R o olo olo ol ol o o l6°0-65'2 668657 6676~ un‘uzﬁ efolsSs-ofslafo-of z}azo cssnxn nooas 664 76:0-76" s‘wc 81'3870-86'0/56'5-868 95°0-95 DIV e lein
Self-Registering Ther- f IR 40'8-56'0 42°0-58-5 42°0-53 o[u '3-56 s\w 584 uvurora q-uu‘sx »onr 156°6-62°0] ‘ 1 l l il | | | I i e
mometers ... | 1 SN S N NN S -
. I | ! !
‘The sign + indicates that the rate is gaining. ermined b ideration of the irregulurities of rate exhibited in
erit, thei tive positions being determined by considera
+ During these weeks the Chronometers were placed in the chamber of a stove heated by jets of gas, the temperature being regulated by Kullberg'y The Chronometers are placed fn orlex of merit, their respective p N
omatic governor which controls thesupply of gas. The gus flames are exterior to the chamber, into which none of the imjurious products inspring of the Chronometer, Haswell & Sons 2021, broke during the first week of the trial;  new spritge wis putin by the makers.
corbustion can enter, “The mainsp
The Lhwnommmul ‘Thermometer differs from an ordinary Chronometer only in the construction of the balance, the positions of the metals forming the
npensating rims being reversed. By this arrangement the effect of temperature is much magnified,
/
|
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6 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY,

AT THE ROYAL OBSERVATORY, GREENWICH, FROM 1891 JULY 4 T0 1892 JANUARY 23. 1
i (IIL.) ABSTRACT OF THE PRINCIPAL CHANGES OF RATE DURING THE 29 WEEKS.
NAME 3k ADDRESS Construction of Escapement and Balance, pe. - NAME
=R ifference
oF Yo | or from the Teast Extromes @ . botiween the | Difference Mean X or No.
MAKER. E5 MAKER. Description furnished by the Maker. Weekly of Mean “’;';:';f; remes Mean Greatest b%;we;n ::e Tefmpﬁ;‘wlm TrillN;- MAKER.
= 3 Temperature. and eck ai or these a+2b
Sum." | Temperature. Temperature, Sum, Temperature. ve Least. the next, two Weeks.
(@) @
1
Kullbery .. 5162 | 2 | 105, Liverpool Road, N. Reversed detent ; short spring. — &8 | s34 — o604 561 I 60-8 — 65°8 623 88 &7 561 — 732 182 Kullberg . o] 5162
Johanusen & C 3863 | 2 | 149, Minories, B.C. Ausiliary acting in heat. + v |feeehat (o + s2 | s10—soe 856 71 50 856 — 970 18'9 | Johannsen & Co. 3863
Kullber ..... 5208 | 2 | 105, Liverpool Road, N, Reversed detent ; short spring. — 92 |420— 530 PeR + 17 900 — 084 014 109 29 {53; - ;z%} 20°3 || Kallherg .oovverrerosssiinnns| 5208
Uhrig s | 2| s Quudront Rod. B Rond, X, Ubrig's continually aoting auxiliary. = &7 |0 . . -8 — 56 -2 I 67 856 — 070 228 i 526
Uhrig 517 | 2 undrant Road. Exex Road, N. Uhrig's continually acting auxiliary. Z 75 |es0—7i6 e A g+ 41 e 18 6 497 — 475 234 517
Uhrig .. 2 | 8 Ouadrant Road, Essex Road, N. Uhrig's continually acting auxiliary. — 86 |62:8 — 66'3 . 630 + 71 76:0 — 789 72 157 45 igg'g - g;g} 207 526
Kuliberg .. 2 [ 105, Liverpool Road, N. Reversed detent ; short spxi'ng — 156 | 40'8 — 56-0 462 — 27 {ﬂgjs —os 3::3} 12:0 59 462 — 50°2 27 5167
Kullberg .. 2 | 105, Liverpool Road, N. Reversed detent ; short s — 53 |53 — 604 561 -8 oS Tioo 950 121 65 561 — 772 25°1 5175
vig . 2 |8 Quadrant Rond, Essex Road, N. Uhrig's continually acting :mx\ha,!y4 — 47 |08 — o84 FHH T 08 tos —'0as 9.8 168 40 547 — 462 251 hrigs - 521
Kullbery 2 | 105, Liverpool Ltoad, N. Reversed dotent ; short spring. — 21 |630—718 i T %2 -4 i 4 128 65 561 — 772 258 | Kullberg 5088
Johanmsen & C 4107 | 8 | 149, Minories, EC. Auxiliary acting in cold. + a1 [ - -0 — 62 Toh «C 4107
rner a W, § - 98:0 188 42:0 — 530 47:3 147 56 860 — 623 250 Johannsen & Co.
S 2 | 20, Lloyd's Square, W.C. + 50| ors — g it T84 Fot g+ H 12 E 452 — 50-2 270 | Gardner picid
Johannsen & C 3794 | 2 | 149, Minories, EC. Auxiliary acting in heat and cold. — 25 1[ Bo-0—vs8 } { 809 } + o3 60-8 — 66-2 630 18 84 792 — 552 286 | Johanusen & Co. 3704
Johannsen & Co... 8 | 149, Minories, EC. Auxiliary acting in heat. + 156°3 | 63:0 — 716 059 + 805 {:;g - g;:g g;:; } 15°2 72 63:6 — 856 206 Johannsen & Co. 4109
Kirk & €0, covvrrsnn] 57 2 | 7, Whitetrior Gate, Hull Auxiliary acting in heat and cold. 71 | 40°8 — 56:0 “©s + 59 810 — 890 86 18:0 100 561 — 772 330 | Kirk & Co. s
Johanmisen & €0 3898 | 2| 149, Minorics, EC. Auxiliary acting in heat, — 61 ea 8 — 684 . . . 95 63:6 — 856 365 Johannsen & Co. 3898
Tsane 2 | treet, Clorkenwell, E.C. Auxiliary compensation, — 82 — 56°0 o i n it <4 %3 HY 462 — 502 36-7 Tsaac.. 1786
Johamsan & Co.... s |1, \lmmm E c Auxxlmly acting in heat. — 108 {gg:g:g;::} {55:9} + 98 o4 108 636 — 85°6 368 051
Kullber 2 | 105, Tiv oad, X. sed detent ; short spring. — 162 | 208 — 56-0 pritd + %8 856 100 561 — 772 368 | Kullbers 5054
Keys oo 2 |15, Craven Sucm Strand, W.C. A\lnlnxy compenmmn + 51 |42:0 — 535 75 + 236 57°0 185 56°1 — 77°2 37°1 Keys . 984
Hume 2 | No 10 Side, Degr the mm- Newcastle-on-Tyne, Auxili i — 0 - B . . . 2050
Pyott 2 | 7J, West India Dock Ton e Oyg:;fﬁf)?!?fl;:g:mh slight alteration. A 01 e + 82 e ios i g O s | Do 860
Glover Lol 3 | Tvy Cortate, Advrt. Tocd \mm, Buckhurst, Hill, | Ordinary bnlance with grdiron avxiliary Z 75 | 408 — 560 929 + 181 B 17-3 462 — 50°2 . @ 385
s < 2 S, Jobi Steet Mo, I * | Ordinary balance, . — 187 |92:0 — 004 o2 o % 171 85:6 — 97°9 38:3 frend
ohannsen & Co .. 2 | 149 Minorics, E.C. Ruxilinry aofing in cold. + 27 |628— 003 H T w7 173 260 856 — 070 386 4031
Johanson & Co 2| 140, Minories, EC. Ausitior . :
. ’yuchmg in heat. — 141 53'7 — 67°4 N o 5+ 19°4 — 85°6 408 n & Co.
: 1“"&0‘11&1 id Od & 1 mpensation acting in extremes, — 6:0 [62:8 — 663 :g.g i 2:.; 37.3 293 — 014 413 l}uudr\l A.Dum .
E i G, g | me |1 mro| hd | ad O
B | TV Tt Dok Roud, B, Oxdmm‘y balance with slight alteration. + 11 [ 964 —100:0 fe I ot 547 233 — 079 429
2| o igh Strct, dinton, . s non-magneti balanoo and spring — 198 |47°8 — 6170 . . -
c " 547 — 14 639 184 860 — 623 438
L it SR %3 |aici Bt | T gl iaoge | i
2 10 Syeneet Street, Olerkemwel Auxlh'uy compensation, = 97 | 600 — 658 sl 1 %4 i he 860 623 50 saac 1772
M pencer Strect. LIukLn\\Lll EC. Paillard’s non-magstio balance and spring. + 10 |638 — 684 5.6 T s 473 332 869 — 62°3 480 Hasw. 5002
i:,(.m s 918 |2 , Wost India Dock Road, E. Ordinary balance with slight alteration. + 49 [60°0 — 652 028 + 280 443 — 568 497 20 85:6 — 97°9 .48°8 Pyott. 016
]yloft : 862 | 2 |74, Wt India Dock Road, E. Ordinary balance with slight alteration. — 14 | 954 —100'0 080 + o2 42:0 — 530 478 206 Jlgzg - ﬁ;g} 500 Pyott 862
oure & Wells Tn | 8| Shewsbuy. Ausiliary compengation, — 21°0 |76:6 — 813 . . 60'8 — 60°2 63:0 260 792 — 552 505 | Robinon ¥ 2849
Mo 111 | 2 rect, Belfast, Y ncting in heat 17°8 | 565 — 584 -8 + 80 0 . - 1-0 1811
T 20 | 3 | Moo B e the Quay, Neweastle-on-Tyne, | Auxiliary acting in heat, 65 | 537 — 674 se + o5 o e e 46 461 5
e v g in heat - 576 + 128 76:0 — 789 772 19-3 56°1 — 77°2 57°1 umm e 2048
Schoof ... 2 St. John St Road, E.C. Schoof’s resili Ve I 1
Usher & Cole 2 |w. St John Stret Rox Schoof's resilient lever escapement. + 5 637 — o074 576 450 76:6 — 813 702 305 13-4 792 — 552 | 573 ‘ oo 6005
Johamnsen & Co. 017 | 2 | 14y, Minori r’;‘“ Road, E6. Ondinary bnlance. — 45 |40'8 — 560 462 g1 760 — 789 772 267 153 547 — 462 | s || Vet & i e
" o Lo on ol Auxiliary acting in cold. — 53 | 954 —100'0 080 + 284 42°0 — 535 475 287 e | 1:3? et sss [achamsen s co 4017
i i ¢ . Auxiliaty compensation acting in extremes. — 89 | 638 — 684 . 2652 | 60 L b :
625 | 2 | 13, Craven Strect, Stra v, il i - 301 42:0 — 53:0 47°3 420 9 79°3 — 55°2 602 | Kendal & De St
. wven Street, Strand, W.C. _— Auxiliary compensation. — 10°3 |.90°0 — 934 i i B4 42:0 — §3°5 475 82:6 146 792 — 55°2 618 \i Key 32
over 306 e. Albert Road N okhurst e
Johm smos | b i 11! North, Duckburst 1l | Qndinary balunco with ausilivry aoting incold. |+ 11| 00'8 — ag- 03 4 om0 | 900 —ona 014 300 155 702 — 652 070 | Glover .. 308
Haswell & Sons - 2021 | 2 | vk o Street, Clerkenwell, BC. Piihland monsamects balunce and sprin Z s |e30—716 462 g P-4 ritd bt e S B S 04 700 | Johnen & et
Schoof 6050 | 2 | vt ol Street Toad, Schoof s resiliont Jov b T 323 | 95°4 —100-0 66°9 + 880 408 — 560 462 472 152 | 97°9 — 98°0 776 Huswell & Sons ... 2021
uter 508 | 2 | 20 Union Strect, (.l.wom Auxiliary compensation o - -4 —100° 080 + 65 3 716 65:9 388 201 | 856—079 | 700 H Solaol 6250
Weun liary compensation. - 6 | 760 — 780 772 + 566 40°8 — 560 46°2 582 409 ‘ 79°2 — 55°2 140°0 | Muf 508
Vebb........ 2994 90, High Street, Tsling . U, . .
R | 292 | 2| 90, High Street, Tslington, N, Paillard’s non-magnetic balance and spring. — 72:3 | 420 — 530 P, — o8 628 — 663 30 20 wa | se0 — o2 ‘ 1564 :‘ 2022
“The sign + indicates that the rate is gaining, “The Cheomometors are plaged i orle of mrit, thei respectivo postons g dotermingl by conideration of the irregulariiesof rato exhibited
i ¢ Table above, The Trial No. a + 20 is  measure of the irregularitios e )
e e e s Chromonneton, Haswall & Sons 5021, brok during tho hrst week of the trial § & new spring was pub n by the makers,
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