[IBBIGOAMML 2AF 7.2 A,

RATES OF CHRONOMETERS

ON TRIAL

FOR PURCHASE BY THE BOARD OF ADMIRALTY,

AT THE

ROYAL OBSERVATORY, GREENWICH.

1860.

John G. Wolbach Library, Harvard-Smithsonian Center for Astrophysics * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1861GOAMM..21F...1A

=

3
2 RATES oF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, AT THE ROYAL OBSERVATORY, GREENWICH, 1860.
asn | cosrucionof Hcspement and (I)~WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TIME ; ' NavE
b H Balance, - I . or No.
o lE 3 il | April June 30 Tuly | Jul
or No. m the Description furnish Jan. 28 o Tob. 25 i Mar, | Mar.s1 | APril | April April2s| May | May | May |May2o| Juno | Juno | Juno | June July | July | July i
MARER. = from the Description furnished Jan. Jan, Jan, o Feb. Feb. Feb, to Mar. | Mar. | Ma Y —14 | 1421 | 2198 | "o | 50 | 1910 | 10281 0 . | 2-0 1623 | 2330 “';; 7| 11 |1k MAKER.
28 by the Maker. 7-14 | 1421 | 2128 | Feb.4 | 411 | 11—18 | 1825 | Mar3 | 3—10 | 1017 | 1724 “:“ Aprit7| 4y + + | Mayo Junes + + +
) . . . . * . " . . . . .
P, Birchall.......| 82| 2| O construction of balance, witha | ... | + 19 | +18 | 405 | 415 | +80 | +18 | +40 | +18 | +83 | + 58 p70 | 486 | 402 | 468 |+ 85 |+ 68 [+10°2 4125 (4140 4131 4152 4105 | 4175 41500 | F12°9 (4160 | +18°0 H | P Birchatl..oooco.| 012
light’ - : - » - S . - " - - » " . -y un,
[ 1 s :‘:ﬁ"“:”’“éﬁﬂcmn of bulance,witha || ... | 4130 | 4106 | +10 | 4101 | + 60 | 576 | sa6 | +108 | s108 | <138 s | 4we | 418 [aaa |+ @ [+ on e (4130 [sar0 4130 (10 [+ | 4raes wo | fraws | s | W B m:
it altoration. . - . o5 |07 |-130 |-w1 |-105 |-ues |-ns | e o5 | —110 |-13 | —117 | 5. Muirhead & Son.
PRI BT IRIC— s | cws | o | s | o | s | | cws | e | v | e I ol ol el el il el el el ol ol il i yll Bl ol B i
Listerand Sons... 2 | Poole's suxiliary compensation. w0 | —ws | 49 | -6 | —0w | —10 | -0 | -1 | -0 | -1k | 11 o2 Bl Btk e Rl vl W ol il S Al B Pt B N e | P‘m‘mm 2o
Porthouse 2 | Ordinary construction. - 06 =09 - 15 -0 =15 - 04 - 06 + 07 - 03 -0l —-12 —06 [~ 23 | =12 | g4 | =26 |~ 34 |= 40 |46 |82 |52 |50 |- 46 | + 20 * 08— .,‘. W -
Wood.... 2 | Hartnup's balance. “rz | —o1 | +23 | vor | +ou | —13 00 | +a0 | +o0 | +o8 | +30 SA8 AT [+ 06 [ 427 [+ 45 [+ 78 4100 [+118 |45 [+141 [+154 |+16'8 | +158 +16'5 ‘ 182 [+10%5 | +20°1 ‘ ma o
i - ‘7 | -12 |55 -1 ? - 6 |+ 50 [+ 4 g |+ 2 3 +14 (481 472 |+ 83 | Reidand Sous
Reid and Sons .. | Avslrs compenationtohotalnconot | = 04 | =35 | =46 | —70 | =50 | =80 | ~w3 | w2 | =01 (=10 | 00 ) B R e o ISR ISR N A e A NSO B D N P a8
Campbell 2 Or\‘ll‘n{v‘mnwmctmn "o balance, witha [| ... FET | 499 | 400 | 481 | 4150 | 4134 | +93 | +908 | +90 | +56 49 |+ EE | =05 | =10 |+ 25 [+24 [+106 (145 [+145 [+10°8 [+12'8 4148 | 4110 HIFO | 4160|4156 | +18°0 | Campbeil ;M
slight alteration " g o - 4 |— 46 |- 0 g g ¥ X 5 ¥ 0 |+ TS |+ 87 | 415 | Webbooiiiiin 5
Wabb. N s | —x0 | w0 | 24| -we | - s | — o8 | —on ’ swe [+1 [+ 43 (418 [4an |—a0 |03 [r2o [+ oo vas [+57 v | 40a o0 | i
il to the balance, s &5 | =30 | —40 | —24 | - 46| 58 | 405 [ —08 | —o07 | 407 " o D e e s e v 1o [ove | o T | oo 1= 30 | = 0 | Erotstom & maker. a4z
Frodsham & Baker| 6242 | 2 A\;;‘A;-n Compensation to tho balance, as —u7 | —97 | -ms | -2 | -1rs | -1 | -1 | -0 | - 98 | -126 -0 | =107 |~ -0 | -5 |- | ) ‘ W
e, w1 | =50 (13 | g8 |- 44 [+ 08 [£11 =10 [-06 [+13 [+ 05 w27 (£ 5e |+ 50 | Mereer
2 | Hartnup's balance. e | 1w | —me | oaro | mmen | cams | cao [ —s | —90 | —o0m | 69 e | |ies |
- . ' 5 2 [+ 2 p D R NS $ +o1 !+ 83 | Dell, Brothers ...
2| Orlginal ausiiary compensation, acting at | ~ 56 | = 2 | — 31 |~ 86 | 01| 80 | 440 | 417 | H 0] £27 | 412 Ll R RO R R S aE A M I A N arshall
8 P o | - 06 |- 2 |- 16 |- o . -5 |- 0 Marshall .
2 O?gmgxy fury, acting at high and low [| ... | — 49 | =81 | — 10 00 | +28 | 401 [ +04 | +37 | +23 | —22 =15 | +21T 27 |~ 06 |- 06 |=25 |~ 16 =03 |+ 10 05 - 03 ‘
‘mpertures. w6 | —165 | —10° | —161 <130 |<1006 |-1102 |- 06 |~ ooa |- sn 5
2 compensation,asinformeryears. | ... | —176 | —16'8 | -14'0 | =160 | —147 | —149 | —1a1 | =151 | -187 | 160 <50 | 16 | 100 | g | -1 |30 +1:4§ *';f - :: - :; - ::
2 Og'g\hm]h.\nnce,wmuhmsnllllndlhlr | —se | —ar | —s1 | —27 | 20| —08 | —o7 | -3 | —16 | +o07 i RCCH RN e e Rl e N |
Tim, § ; . w0 | 105 |- 61 |- 1 - 0 |- o - N
Carter . 8 | Balance on Bifte's principle. 11 | 00 | -8 ~a | -190 | -2 | —on | -wes | -6 | -6 | Pl B B B B ;: ”;: I:Jo :‘:l: “g: ﬂg.f
Sowi 2| Biffo's auxiliary to balance. 41re | 4200 4163 | 4167 | +1ra | 401 | 4198 | va | oereer ! He T O 0 e e |m e s |- i .
Hiatt. .. 2 | Hartnup's balance. . 38 | 449 466 | 460 | +69 | +p3 | +02 | 460 | +20 R I Edoal Dot il odell Il il Il il Gareg lvero | 4201 | Russell and Son
Russell and Son. 2 | Hartnup's balance. e | w2 | 446 437 | 485 | 483 | 464 | +04 | 468 | +81 U6 |2 | 100 LS 45 s m_s a0 e 480 [+ 0k | + 90 | Reidand Sons
Reid and Sons 2| Auxiliary compensation to the balance, || + 11 | + 28 | + 49 [ 461 | #66 | +51 [ 4069 | 413 [ + 82 | #1005 | 4120 R IR e il Rl Ml M MR . owland, 3155
G &0 Gowland| 5185 | 2 | Poolow sadliary commtion. —ea | —wo | —o7 | =91 | —aws |~ | ey | w2 | -we | -4 —op e 670 65T (485 (260 [+ 00 [0 |0 O | e S T
Webb. 3| dusieycompesaion toth b, g | —28 | —20 | —19 | w6 | —28 | 414 [ 418 | 435 | 416 HEO S I e [ e [ 3 | corter,
2| Improved compensation guard, cagr | -3 | —s6 | -ms | —106 | w0 | -7 | —96 | 127 | -m2 | -7 | R R LR N U L kL e el
;n:n‘k‘w‘: ad‘csxgn and Wnstn\cﬂon (\m—
g o5 liazs |+ - - waro | +1s0
2 uxiies componntion o the | — 9 —er Cws | —er | - PR [ ey ! s 4125 (4137 41008 [+1es [ am .
former — w2 |53 =46 - 00 |-100 -0 | - 65
3 e + 20 00 | —01 | +16 wae | ks | ke ! S PO NS M [+ |0
2 s :::‘:;ua!':nce Seopamntlet O | ... -3 - | - | -1 ~14 | -137 | —126 oS o M | | Fleteh
e, S w8 i1 41576 |10 " I e | Fletener.
Timewell . 1232 | 3| Now gidivon baance, —19 —g0 | —wo | -33 —87 [ —18 | -5 Nt o e A | Zes | Clark and Son -
Clark and Son .....| $191 | g | Poole’s auxiliary compensation. o 471 | 06 | +70 +71 | 47 | 448 O 00 S e 00 40 [ Fletcher .
Fletcher .. 21| o | Gridiron balance. —168 —10 |~ | —100 —108 | w1 | -1 I I i o Tor1 | Fm(\:h'.\m&liaker
Froash & Baker| o177 | 2 Auxliary compensation to tho balance, as + 18 —17 | 412 | 410 408 | 07 | +80 2205|4220 [+10°0 w1 | | e
Timewell 2 New g’ndu"cnhﬂlnce. -2 -51 - 44 -7 -2 -1 = 0 +2l1:8 oS ‘M:E b .
Eiffe s Bxﬂcsuﬂglnul auxiliary. +16°6 +15°8 | 4155 | +18°3 418 | 4157 | 4164 180 170
Hewitt and Son. 2 | Hartnup's balance. v —02 w20 | 408 | -2 b4 | -4 | -0 : L
Porthouso 2 | Ausiliary compemlhnn. — g - 61 -6 | -n3 | ~100 -7 | s | - o + 07
2 | Auxiliary acting in cold. —14 —29 | —g9 | -6 403 | +14 | 411 331 T
2 years. +o4 ERTR N Y +167 | 4180 | 4114 -0 . M"
2 | Binds auilarytobaence - 53 RS [ ) ogd |~ | -~ -1l e
2 sompa ting on the pondu- ||+ 511 + 85 w71 | aaso | s +93 | o5 | 452 - 11 i e
] mwscmmmm.umw. . + 60 a0 | 419 [ 425 | + 3| 454 [ 471 4100 00 |15 ”“:f 10 |15 o
42| 8| Biftvs + 39 et | 487 | 436 | +27 | 458 | 480 [ 425 A A el i Owen Owens..oo.l o
e | 2 | May's centripetal balance. ~30°3 -1 | —o8'2 | -56'3 | —447 | —867 | ~57'L | 476 -311 [-344 300 MeGregor and Co. .| 2760
| 2 | Hartnnp's balance. - 16 188 | 4126 | 41209 | 4161 | #1500 | 4143 | 106 o0 e #1311 Tiatt. 960
2 | Ordinary construction. =131 =179 -0 -20'2 =124 | -19'0 =17'8 - 95 + o7 |50 | Davis and Sons . w2
2 | May's contripotal balance. w0 | -2 | w0 | ;o | —20e | —ws | —10a | -are | i v s Russell and Sou
2 | Auxiliary compensation, 00 + 386 + 46 + 59 + 57 +6'9 + 36 + 60 + 88 20 | =12 | =03 [ =04 |+ 65 =126 |-140 7 - 36 l[c\(x!t and Son
Howitt and Son.. 2 | Howites sty companston. —1a4 —1200 [ w1 | w0 | —ovo | —ar | - | - | —ww | o —83 |- o2 R el o0 O,
Poole.. 2| Poole’s  puxil mvmpunutmn to the | +21'4 +23°5 +23°9 +22°0 +22'6 4215 425°0 | +23°6 +2°0 +28°0 +25°1 | 4241 =24 + 80 140 i
T raivre | Tawson.
L 1318 |8 | Ausiliary i Sas | 401 | 48 | +177 | 4167 | 100 H10s | 109 Faw | 42w [+109 T 13l (4180 |+200 Lawson. -
Lawson...........| 1878 | 2 | Auxiliary acting in cold. A8 | A0 | agre | ks | bas | rags 4508 | 4500 Sy o b +2re 41900 [+2805 |31 | e
" | i
eammmaiet o . 2014 | 4200474 | +2002 | +2088 | +2000' | +2020°0 | +2470°6 | +2085°0 | +2277°6 | 2171 | 107079 10405 +1000°0 15800 |~10083 [-1080 | #4308 | 3588 | 420078 |-1280 [ +02T 452271 |3 i | I
— [ i
Extremes of Tempe e o| @ o] o o] o oo ol ol |l ol P I e e e N P e | i
o R Rtod £+ | . 340 | 9200 | 2048 | 3046 | 0540 | 22 | 9240 | 3803 | 8020 | 2059 | 4225 g | 40—g8 [ 0-00 |o0—02 | 0100 | 405t | 353 | 0007 | =71 5800 | =08 | $1-100
ik Thormameter, | | | |

* Durin theso weeks tho Chronometers wero cx]mw-l to tho oxternal ulr outado s North windaw,atcptin on tho sk bwo daye of tho wook Ml 3 t Apel . notors n thoso T
+

s e the columms » Diflernce betwcen the

i “Grentest Difl won B o o of (o (. Hhe Chromomiters Lawson 1318 and Lwion 173,
: i oot reaeat Lot L s Fourunsy o ““"’“‘ "‘.“ ke @“L?'h\.‘? 1A h ol o s comut, e e ar sy somparablo i thes of e otk
oo o et aing e ain Wm B Ghronometers, they aro placed in o Vot thimselves tsteud of botn arraugod in tho goneral s,
ronometrical Phorumomoter havi July 2, and again on July 3, was sont o tho makor for ropair; on this account its rates are wanting during’ tho lnst four ™ ok whieh was rated for o fow weeks ouly, i entiscly omitted.
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4 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, 1 AT THE ROYAL OBSERVATORY, GREENWICH, 1860. 5

S H Gonstruction of Escapement and (I1)~WEEKLY SUMS OF DAILY RATES IN THE ORDER OF TEMPERATURE, IE BY THE |l yame

5 — | ~ame

i ce, T | " o.
. No. sé, from the description furnished . | P | I e, 1 ar, | M55 June | Mayes | AP aoy | June | July | May | July | May | July | Aprit | Aprit | Aprit | June |TUHO June | o No.

KBR. 2 by the Maker. 1118 ‘ v | PR e e e e i i i s =ty | 3 ‘1»4&; -2 1o a7 s | AKER
P.Birohall........| 642 2| Ordinary construction of balance, with & 13| 403 | S0 |4 8e |45 |31 |4 08 (4102 4105 [se ez (20 | r1e0 4160 | 2. Birchall,

. sight alteration. i - . . ;
W.P.Birchall, jun 1 3 ’mﬁ’;ﬂm&'{f"““ of balance, witha || + 60 | + 70 | 4119 | Sips | 4100 | 4120 | 41300 |+ 02 4130 4156 [+1z2 [ro |37 [ewo [vie | W.P. Birchail jun.| 1
3. Muirhead & Son| 3116 | 2 ¢ ‘compensation. i ~157 14 P BT I R O L I R T B B B e B L e T S T Lmlrhe.das.m,
Lister and Sons....| 387 | 2 | Pool ¥ compensation. -3 i Zie0 | —150 | - 58 | -84 | s |-108 & - &9 i

: grdmnryw\hkmrbmn, -6 i B B R N e T e Y
artnup's balance. w02 as | 4ar |41 | e |47 4100 e sm
2 Ammnvyummmmnm to the balance | -7 i +10 |+ 07 |+68 |+ 46 [ +80 [+82 |[+20 [+83
P oﬂ(n‘:{y_ﬁzn::,:w».ln"n‘n« lanee, with a | + 00 w0 | +es | s | 08 |+ 2 a0 s (im0
2| Auxiliary t0 the batance, ns | -0 e |+18 |+ 57 |35 |- 46 [—03 |+ o5 [+us
2 | Awiliary compenisation to the balauce, as | - —90 |-107 | =78 [~ 68 [ =30 |-54 [-79 [-07 -9 Frodsham & Baker .| 642
Morcer 2 . Zg1 | -wo |+ 05 [s1s [+ 08 (410 |+ 03 [+ 50 -3 Mercer.
Dell, Brothers ....| 1081 | 2| Original auxiliary compensation acting at 109 | 441 [+ 27 [ 42 [ +27 (419 [+ 58 [+ 83 +10'8 1‘ Dell, Brothers.
Marshall..........[ 1973 | 2 oﬁgﬁ\“uﬁ'mym at high and low Cas |17 |- 08 | os |25 |- 16 [+ e 104 -7 i
m
2| AdSITEey smpensation as Informeryears. N T B B T B T B - 41
| Orginl valance,consistng of asingle e S0 [ ro0 | +81 | +ar |+us (a5 |+en -0
8 | Balance on Eiffe's principle. -~ | —1gn —ws | —rr | 00 -0 =61 =10 1 [+ 10
2 | Eiftes auxiliary to balance. +10°3 4104 |47 | 4125 | 4125 |+ 28 413 Laze [#10°3
2 | Hartnups balsnce. 62| L 40 |+ 30 80 | =88 |- 56 [+ 01 [+100
2 | Hartnup's balance. e | + o4 | 4ws +o0 |42 4225 a7 201
* | Ausliy compansation to the. balance, P S | 41s 0T |28 v |40 [+ 0w [+ a2 [ 00 s Reid and Sons....... 1204
acting at low temperatin
2 sabon. —1ze | - —27 | -2 05 | 457 e 8s |+ 00 [+133 |+ 69 [+ 00 +11°6 . . £C. Govland
2 to tho balance. +13 | R P H104 |+ 06 58 [z (4103 [+ 72 4180 +107
2| Improved. compensation guard. of tho —127 | -4 |30 w8 | =50 [—20 |+ 0u [+ 77 |- 42 425 |-wn e us -5
maker's dosign ond construotion. (un- |
b
2 .,'l,lfv“ ey compenstion o the P HIBD (4105 41T (42000 (1123|4186 (4137 |+18°0 4101 [+100
2 | Now amsiliary compensation: —138 | -8 ~67 —w2 |-7o -7 -85 |- 63 |- 40 -7 <100
2 | Poole’s auxilisry compensation. 00 | e | fon — 15 [+ 10 [+ 85 (427 [~ 00 (-0 |+ 00 [+ 14 -1 {130
* | Dentey J'u. “on S | s | ; 13 [+ 008 [+ 36 |+ 85 [+ 00 [+ 98 [+ 13 [+ 77 | -7 [ =50 | 4108 [+17
e Hrrors LA
o] e Brrs o Grondnlar b 5 P R 4130 41008 [+1009 [+200 [+107 (#1810 [+15°0 [+20°s [ 80 [+ 08 | 415 | 4108 |+136
2| Now gediron btance, -0 | —w7 | L 418 4107 4198 202 10 [+e5 (4102 [s2e = 10 [ 50 [+ 70 |41 |4y
2 i w11 | w1 | 429 |+ 62 [+123 [+147 [+ 60 [+ 70 [+ 85 |+135 -8 |57 |- e
Flotcher . .| 2721 | 2| Gridiron balance. 100 | -104 | —158 — 34 412 |+ 67 [+95 [+ 30 [+80 [+0°0 [+85 408 |40 8 |+ T
Frodshan & Baker 677 | 2 Auilary compensation o tho balance, a3 17 | 4ou 4135 |40 [rass (420 (4200 4223 (4100 4240 410 | 427 s [+a
fore;
Timowell ......... 1235 | 3 | New gridiron balance. e 4173|4208 |easa [+ar7 [+2103 (4381 [e22 422 k1w |48 4185|4205
B o] 3 | Bitsor 48 | 106 [+18°0 4208 |+33'8 4143 +o7 #1079 |+18°0
ewitt and Son...{ 1619 | 2 | Hartnup's balance. B ~ar2 |- 2 —ams [-3w0
s 7230 | 2 | Auxiliary compensation. g - ~ o3 -0 Porthouse...
2 | Auxiliary acting in cold. os +16°5 221 wm.,
2 | Auxi 167 -0 100
2 | Eiffes ausiliary to balance. i ! —a37
2| Titra compansation eting on the pendu- ST 08 | 45 -0
2 May’s contripotal balance. i S -1 +10°4
8 | Eifte's patent bal + 83 R e R ST ST
Owen Owens........ sty | 2| May's contripetal balanco. 1 ~35'8 523 -840 | s | -3
MoGregorand Co..| 2700 | 2 | Hartuup's balance, i +01 7 [r0 — a3
2 Ordmlry construction, | + 01 + 85 (+18°0 | —1205 | -1
2 contripetal balance, -1 ~59 =85 | o8 |41
2 ~12°6 —er |21 — o | -0
Howitt and Son....| 2649 | 2 | Hewitt's auxiliary compensation. e 192 (4204 | g2 | - 68
Poole .. 2| Pooles suxiliary compensation to tho +220 warl [ 4oa1 |19 | 41208 | 405 100 [+ 80 453 (e a0 [k a0 | o | oo
Dalance, as in former years.

& | Ausiliary acting in old. #2573 | #1901 w177 167 WS | 416 165 | 1168 | #2006 | 188 | +H00 s [veT vms (v +300 | s | 42
| & | Ausiar atin o ol | rs | hew0 | . TR T D ey 436 | as2 508 | g | 42| 4285 | 421 L e A e s
Chronometrical
Fraommie-. 3+ | - - 200 | 42170 | 4208 | 42 | 4210 | o0 | 2ot | v | soiers | v | e v [rumoo [+ e v sovt |+ sss |rosvs [rouws | . [vaows 55| o |-to000 |-t003s
Exiremes of Tem T A
Tabarons o o oo | e e | e e e e[ i
i ﬁu.mu&“{,i} - i | 3240 | 3045 | W40 | 3000 | 3340 | 2053 | 2049 | 350 | 8953 | 40-0 7 | 4038 | 0705 | 50—65 | 40—04 | 5563 | 6806 | 5908 | 60—7 | 6370 | G071 | 6371 | G000 | 5002
i Thermaneter|

* During these weeks the Chronometers wore exposed to the external ai outside a North window, oxco
i . oxcapting on the last two daya of the woek Mareh 31 to April 7. P " Chronometers in these
+ Durin thess weeks tho Chronometers were placed in the chamber of  stove heated by gas. e e o H?L‘»‘L P Iéml{::‘!v;’nhmuw \b\ltwuu oo Week T the
ho rata given Ly the fow days preceding the'lirst Saturday of trialis in overy caso omijted. b ey doctied Wil sy end oF Do ah

as exprossed in the colums  Differoncs between the
ot oforonc to the duration of the trlal. The Clironomoters Lawson 1318

ial in cold ;.

i BEmtants Ll v 4wt il comipabte WAL EhoseoF 16 oLkt

h laced in v,dwwwn \ny llmmxolvm instead of Ilulm; lrrmlgw.\ in’ HIL

‘The Ghronometrical Poriometor baving stopped on July %, and sgain ’ Y Ginamclrs, ey o

ronometri '8 stopped on July 2, and again on July 3, was sent to the maker for repair; on this account its rates are wanting duriug tho last four appears to have fr cause, and which was rated for a fow weeks ouly, i entirely omitted.
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6 RATES OF CHRONOMETERS ON TRIAL FOR PURCHASE BY THE ADMIRALTY, i AT THE ROYAL OBSERVATORY, GREENWICH, 1860. 7
H (II)—ABSTRACT OF THE PRINCIPAL CHANGES OF RATE.
NAME H ADDRESS Construction of NAME
or N H e {rom tho desoription furmiohed Pirst Day of | Last Dayof | Number || Losst Greatost 4
MAKER. 5 MAKER. ek i Pt Aol it il bl [R- ; Greatest Difference || Diftoronce Beforo and after MAKER.
: £ ¥ the Maker. , irst Week of | Last Weok o of cekly In what Week. Weekly Sum. In what Weok. tho Greatest | bgbmeen one what Day,
i g Rating. Rating. | Weeks. || Sum. || Wook an
! B thon
P. Birchall. o2 | 2|2 Amwell Terrace, London. Ordinary. construction of balance, with a sight || Jamuary 14 July 28 Y + 05 Jamuary 28 to Fob, 4+ L1 Juy  ftoss 181 o8 I Eobruary 25 3] P ihan...... i o2
W. . Birchall, jun. 1| 2|2 Amwen Terrace, London. om;:::g Construction of balance, with a sight || Janury14 | July2s 5 | +e0 Pebrusry  11to18% w10 May  1oto2s wo 4 +July7 W, P. Birchall,jun. ...oovee l 1
7. Muirhead and Son..| 3116 | 2 | 90, Buchanan Street, Glasgow. Poolos muxiiary compensation. Jonuary 7 | Julyss o | -8 Jwumry 14021 R Jme  todt 105 o4 * January 14+ J. Muirhead and Son . d e
Listerand Sons ... 587 | 2 | Neweastleon-Tyne. Pooles ausiliary compensation. Tamary 7 | July2s » | -w1 Mah Wtomr o January 14tom1* 13 ™ June 16t Lister and Sons. 87
Porthouse ......rve| 7201 | 2 | 16, Northamp.ton Squnre, London, Ordinary construction. January 7| Julyss » | -s6 . Tuly Jton + 32 Jue  Btosot s 80 T thouse ... 7201
Wood. 523 | 2 | 69, Lord Strect, Liverpool. Hartnup's balance. January 7| Julyss » | -13 Pebruary  11to18* iy Tuy  ftem 2904 w1 * April7t 523
Reid and Sons - 37| 2 41, Grey Strect, Auxiliary compensation to the . Jamuary 7| July s 2 ) -8 Fobruary  111018" + 83 Juy  2teos 163 70 * April7t 1207
Campbell s | 2|y, Liverpool. Ordinary. construction of balance, with a slight || January 14 July 28 £ -10 April toat 156 iy lten 168 P May 5 538
cration.
‘Webt 5346 | /2 | 4, Pullens Row, Islington. London, lmnhm'y compansat ition to tho balance, as in || January 14 July 28 28 - 40 {Ap\'uuMM h’l;‘ } T July 2to2s 161 90 + April 28 5346
Frodsham and Baker..| 6262 | 2 | 31, Gracechurch Stroet, London.* Auxiliary compensation totho balaneo,as before. | Jamuary 7 | July2s | s Pebruary 11 to15* ~or Sy st 108 I + July7 o2
Mercor - 38 | 260, Spencer Streot, Goswell Road, London, | Hartuun's balanco, Junuary 14| July 28 B || -1 February  11to18* + 50 Juy  ftess 184 4 * April7t Moraer ....... 56
Dell Brothers . ......| 1081 | 2| Broad Stroet, Bristol. Original ausliary compensation, ating at ex- | Jamuary 7 | Juy2s 0 | -e2 Juary  14to21% T un TunoB0toJuly 7+ 203 o1 + Fobruary 1% Dell, Brothiers 1081
Marshall. 1575 | 2|5, King Squaro, London. o-;:gm;;thy, ‘eting at highand low tem- || January1e | July2s E i Sy 18tom® 14 Juy  ltoss 109 102 Juno16t 1878
crisp 255 | 2|81, St Johws Stroot Road, Tondon. Adiliary compensation, as in former years. Janumyls | Juyss s || -1 i April Jstomt . 3 June 0 to Tuly 7 20 v +uly T 285
Kullb a5 | 23, , Islington, London. Original balancs consising of singlo ber snd ||  Jamuary 14 July 28 £ -97 M,,.u 7to 14t + 77 June 9016 06 * April7t 378
528 | 8| g1, Cornhill, London. ‘Balance on Eiffe’s principle. January 7 July 28 2 190 11t018* + 30 May 19t026 0 + July 7 d
17 | 2| 61, South Castle Strect, Liverpool. Fiffes auxiliary to balance. Tanwary 14 | Julyss 3 | +os m-m«ow 5 iy Peb. 25 to Mar, 8* s  April7H 1
Hiatt 1009 | 2| 5, Bath Street, Liverpool. ‘Hartnup's balanee. Juuary1s | July2s 3 | -1 Apil 21toost 100 Ty ftess o0 + april 14t 1000
Russcll and Son........| 6004 | 2 | 50 and 52, Slater Streat, Liverpool. s o January1s | July2s s | a2 Jowary 1402t T Ty ftoss s Heinty o4
Reid and Sons ........| 1204 | 2| 41, Groy Strect, N Ausiiary mmwmm;’ to the balance, acting || Jonuary 7 July 25 2 | -0t April ito ot 157 March 31 to April 7* 15 156 * April 7t 1204
G.H.and 0. Govland.| 3155 | 2 | Sunderland. Poole's compensation. Juuary 7| duly2s 2 | -1 February 18 to25% 138 Juy oltess s || s « March17% 185
1| 2! 4, Pullens Row, Tstington, London. Rosilary compensationt0 tho balnon Juwary1s | Juyes s | —we Jom Wton® 3ot June 0 to July 7+ o7 o2 Jumo 16+ s
G | 2 _— X Tmproved com makers || Jumuary 7 | Julyss EI . ul s - g 7 654
| 6 Cornbill, London. e nd mmscrncnon bl v v Fobruary 18 to + 17 July - 2ttess e we b
3163 | 2 57, Fenchurch Strect, London. Poole ry sation to the balance, | Jamuary 7 | July2s n | -0 Juuary  Wtom® + 200 iy 2t 203 6 + July 7
59 | 2| 44 Amwell Streot, London. New auxiliary l‘nlnpehs‘tmm Jumary1s | Julys I Y 24028t — e My Bto2 105 10 + April2s
3062 | 2| 114, High Strect, Belfast. Poole's auxiliary Jumary 7| July2s EN ) June3otoduly 7t + 71 Morch  24tod1% 201 124 * April7t
250 | 2| 61, Strand, London. Dents patont bulanco; seo pmpbet “On tho || Jumary1s | quyes || e - . - -2 un
rord of Chronometers,” .f m“ Y v 'y to + 10 Juno  23tos0t 300 7 June 16t
2635 | 2| 148, Leadenhall Streot, London. Griiion balmnce: Junuary 7| July2s | -0 Fobruary 18 to 25% + 210 iy 2tes 20 * April7t
233 | 2 | o2, Stanley Road, Ball's Pond Road, London.| New gridiron balance. Juary 14 | July2s 8 |~ a0 s Lo +ovs Ty otom 02 + Juy7
3oL | 2| Greenock. Poole’s auxiliary compensation. Juvary 1 | July 28 s | —es Tunesotoduly 7+ + 147 Juy  o1tess o2 + July 7
Flotchor . 2121 | 2| 18, Leadouhall Street, London. Gridiron balance. Jumary 7 | Julyes n | oo February 11to18% + 95 July  ftes 14 * april7t
Frodsham and Bker..| 617 | 2| 91, Gracechurch Streot, London. Ausiliary compensation to balanco, as before. Jamary 14 | July2s s |l —17 February 4 to11" + 280 Juy  2tezs 303 * April7+
Timewell oovveoerend| 1205 | 2 22, Stanley Road, Ball’s Poud Road, London. | New gridiron halance. January 7| July 28 |l -5 Pobruary  4to11* o7 Juy  2tess 308 + July 7
Eifte. 562 | 8 |7, Orangoe Street, Rod Lion Square, London. | Eift iliary. | guvary1s | gayss n |0 Apil | lstomi e Juy  wtess 331 * April 7t
‘Howitt and Son.. 19| 2] 12, Tohw Street, Milimay Pork, Kingsland, Huvtms o, || Jowary 7 | Juyes » | s July Tto14 + 20 Fobruary 4to 11* 371 * Aprit7
| “London.
Pnrthnum | oo |2 Lond Auxiliary || January 7 July 28 b ~18'8 April 14to 21f + 80 July  2to2. 28 * April7t
2 | 61, South Castle Stret, Liverpool. Ausiliary acting in cold. January s | Julyes E — 50 Pebruary 11 to 15% b Ty ditem @ + February 25 *
2| 81, St. John's Street Road, Loudon. Auxiliary compensation, as in former yoars. Jomuary 14 | July s s | —us April Ttolst Pt February 11 to 18* Jolie « Apria7t
2 | Church Street, L ) Eifte's ausiliary to balance. January 14 July 28 PR Pobruwry  TLto18% Py wne . 10t023¢ 251 + April2s
2 | 14, Craven Strect, Strand, London. Extra compensation, acting on tho pendulum || Jamuary 7 | July2s P Y June 91018 5180 Fobruary 11 to 15¢ s June 16
:“sqﬂwﬂ' Charloa Strest, Northempion January 14 July 28 B -1z April28toMay 5 + 288 Juno30 to July 7+ 205 + April 28 s
CREA ¢ Siroot, Tod Lion Square, London, | Bifl's patent balance, January 14 July 28 EY -201 July 1to2n +108 April  latoont 399 * April 7+ 2
2 4, Sonth Castlo Street, Liverpool. May's contripetal balance. Juwary1e | July2s w | w2 Fobruary 11 to18° i Tanuary 1htoo* 0o * March 10+ Owon e, -
2| 88, Clydo Place, Glasgow, and Greenock. ‘Hartnup's balance. January 14 July 28 2% -7 April 21 to2st + 308 » 588 Pty + Aprilist MeGregor and Co. 78
2|5 Bath Street, Liverpool. Ordinary construction. Juuary 16 | July2s 8 a0 Fobrusry  11to18% + 189 Juy  ottess 29 +Juy 7 Hiat.... %0
3 | S g Wil e, iy, anon, May's centripetal balance. Juary1s | July2s | —ae February 11t 18" 150 Juno 30 to July 7+ 360 +July7 Davis and Sons .. 72
2 30 and 32, Siater Strect, Liverpool Ausiliary compensation. Juvary21 | Julyes = -180 July Ttols + 9% June 30 to July 7t 2804 +July7 Russoll and Sou . o0z
2| uLn,h‘n troot, Mildmay Park, ngxlmm Hewitt's auxiliary compensation. Juuary 7 | Juyes O Pebruary 11 to18% e Ty attess w0 +auy7 Howitt and Son. e
ondon.
2 | 57, Fenchureh Strect, London. Poole’s auxiliary componsation to tho balance, || January 7 July 28 2 —24 Junesotoduly 7t . March  24t081° 0 o Aprl7 Poole e
| s in formor yoars,
8 | 355, City Rond, London. Auxiliary acting in cold. Pebraary 11 | July 28 % | o+ Qo B} Fobruary 11 to 18% 90 &) * April7 Lawson. . 118
305, City Road, London. Auxiliary acting in cold. Fobrumy1l | July2s o | s Moreh % sodoril iedis February 11 to 18% 10575 w0 «april7t Lawson. 178
* During thes @ ! i o grer of arrangoment oftho Chrouowotorsin theso Tablesis doterminod sl b of their i i 5 Detween
During theso wecks tho Chronomoters wero exposod to the external air outside a Novth window, excepting on the last 6wo days of the weck March 31 to April 7. e \R?: R S {" T i e }"‘" C"'“"““;"""f, o nﬁ S
ing someters we in the v awson 1378, ot hawing beon deposited until February 6, escaped the greater part of 1l trial in cold ; ad as, on s decount, their rates are not strictly comparable with
*+ Duskng theso weoks tho Chronomotors were placed in €0 clambor of 8 stove hoated by gas. it o o o Chacsometors,they v pace by o a’nmm. By heuieives isbeud of being arranged ih tho koneral ik =
Tho rato given by tho few days precediug the first Saturday of trial s in every caso omitted. 0 havo becomo cidoutal cause, nd which was rated (or  few weeks only, s catirely omitted.
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