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H. · ~Iob ll. Astroiloniisl{e

Observntiouer til Tids- og' Steds
bcstcmmelse,

Dt' i deune .A fliandling meddel te as t ro no miske Observn 
t ioner gjo rdes under E xp editionens Ophold i H a vu

vresentl ig med det :Maal for 0je at tjene ti l Grund lag for
de T ids- og A zimuthbest emnielser , der udfordrede s til de

. magnet iske I ngt tagelser, Ved Siden deraf t ilsigtedes ogsaa
Bredde- o·.~ L reugd ebestemmelser, del' kunde vrere nf geo
grnfi sk I nteresse. so m paa .I an Mayen og Spidsbergen. D on
gUllstigr L ejligh ed , SOIll de gjennem 'I'elegrafen givne 'I'ids
signa ler frembod ti l V erification nf L rengtlen a f P unkter
paa K vst eu af det nordlige N orge . onsk ede .kg ogsaa at
benvtt« I'ftpr L ejli gh ed eu.

Uhservationernt- pr e ~olllO.i lh'r. mnnlte med Sexta nt .
AI' B cstyreren for det astrono misko Observntorium i Clui
st inuin, Professor O. Fearnloy, fik ,ipl!" udlanut .-n Uhservn
torivt t illinr ende Sextant at' 'I'roughto u. me d K viksol vhori

zont og Statir. dot snmnu- Inst rument , SOIll H nnsteon 1ll'
nyttod« paa sin Rejs« i Sihirieu i A aroue 1828- 1S:lU.
I Brugen af Instrumentet mod tog j eg solv Prof. Hn ustcuns
Vojledning paa Observntoriet i \·80 I. P an Scxtnutcn nf
lreses r ed X ou ien dir ect e 10". Ved samtli geU!>serratio ller
heuyttedes den lange Kikkert med en. 10 Ganges Forstor
rin g. Gl nstnget over K viksslvhori zonten pr0~'ed l' ,i l' ,!,(. paa
Ro st. r ed at st illI' det foran Kikkerten paa en 'r IH·odolit h,
dm' r:11' illllstillet pa a pn god :Mir e (ct Kirhspir) : Yirk
nin gl'n af en pr isl1latisk For m af Gl:tssene rar saa golltsolll
ull1l'rkl' lig. og kan ne ppp .udgjore pt Par Srkun dl'r.

SaagodtsOlll a li I' de her llleddelte Obserrationer ere
gjorte lllccl dette Instruni rnt. U nder Jan Mayen obsene
rrdes fra Skibsbor de ogsaa med et P ar andre Se xtante r . ,

Af Uhr e havd es i 187 6 olllbord 3 B oxchronomet re.
af 'K ullberg.. Frodsha m og l\fewes samt et' L olllmechrollo

meter. foruden almindelige L omm ellhre. hroraf et mig t il
h0relld e D uplexuhr. I 1~877 og 1878 hanle ,'i foruden de

ruenrte Uhr e et B oxchronollleter af R eid og i 187 8 havde

Dell " ol'ske NlIl'dh n,·sex ped iti'Jll. H. Muh,, : Ast l'1II1011Iiske Obsel'"ationel' .

H, }Iohn. Astronomical Observntions
for determining I'ime, Latitude

and Lonzitud«

TIll' astrono mical observations :wt I(\l·th in this 1\1e

, moir wer e made during our stay ill certain of th e
ha rbo urs nt which th e Expe dit.ion to uche d, - ch ieflv to
serve as n basis of tlio tim« a nti aximuth det erminntion s
r equir ed for the magnoti cal ohsPl'Yations. A secondary ob
j ect lay ill performing, if possihl «, d ivers lntitudo and
longitude determinntions t hat might PI'O I'l' of geographical
intere st, as, for instan ce. on tli « islands of -Iun Mayou and
Spih bel'geil. 1\10rpOI'P1., of th« excellent opp ortunity affor de d

hy the h -It-graph t ime-s iuunls to \'l'l'i(r thl' longitude of points
on thl' nurther n lin « of tl u- ]I; 0l'\1':1,1' coas t , 1 was specially

. dl'sil'OllS of t:lki llg :ldrant.:l gl·.
'rh l' obs vrvat ious an- sola I' a ltitud r-s, nu-nsu n -d with

t lu - spxta ut. O n application to I' l'ol'pssol" O. F onrnley, I>i
rector 01' t lu: As t l'O uolllic:ll ()bl 'l'Y:d,ol'." at Ohristianin, Ill'

kind ly lent UIl' a sr-xtnut 11t'lougiug to that cstahlisluuout,
out- of 'I' ro iurhtou's. Iuru isln«! with :I nu-rcury-horizon and
St:1I1l1. .- tIll' idr-uticn l instru ment lls('d h." Hnnsteon on his
travels ill ~i], I - l'ia ( 1H2H·-l H:llI), 111 th e us!' of the in
strumont Hanstt'P)I had himself uivt-n Ill!' the necessnry in
st ru ct ious . at -t lu- O],:wrra toI'Y. in 1Hlj I . ' I' he ver nie r r ends
1U seconds . P OI' :111 til l' uhsvrvntious. t he long telescope,
mn,gn i(yillg about lU dinn n-ter«, was «xolusively used, ']'h e
gla ss con-ring t lu- 1I11'rC1l1'y - lunizou I k sted a.t R flst , by
placing it in front of t Ill' ·t l'1I'scolw or a theodol ite di r l'ct ed
to:l gooll mark (a church stp I')!ll'): T Ill' <'Il'I'Ct re sulting fro m a
slight ly pr ismatic for m in thl' gl:tssl's "as well-n igh illappre
cia1JiP, a llloullting as it did to hardly a couple of seco nds.

Al most all of the ousenations werl' mad e with this
inst rument , a very few only 11H.\·ing lJlJen taken on board
with othpr sexta nts, off tl l(' coast of .1 an Mayen,

Of t ime-hep er s: we had on 'the first cruise, in 1876 ,
3 box-chronometer s, mnde r espect ively by Kullberg, Frod·
sha m, and Mewes, and a pocket-chronometer, exclusive of
watches, 011e of which - that belongin g to myself - was
a duplex le,·er. In 1877 and 1878, we had in addition a



' . .' ,

jeg til Observationsubr et Lommechronometer. del' var pro

"et paa Observatoriet i N eufchatel.

Boxchronometrene havde sin Plads ombord i et Skab
i Arbeidssalouen. D e blev e hver Morgen optrukne og
sannueulign ede indbyrdes, I 1876 tj ente Kullb-rg som
Hoveduhr og i 1877 og 1878 R cid. Kun Hoveduhret bar
vteret benyttet til Lrengdebestcmmelscme, da det viste sig
at have en meget j evn erc Gang end de ovrige. Under
Rejserne bl ev det af de dagligo Sanunvnligninger coustn
teret. at del' ikke iudtraf nogon lllerkelig F orrykkelse i
Hoverlulm-ts da glige G ang.

Vell Ob servation er paa L and dll'r paa D ll'k bouytte
des snagn dtso m ud eu U ndtagr-ls« ot uf dc' nn dre Boxchro uo 
metre ell er et Lonuneclrrouometer, st undom ogsna et al
mindeligt Lonuueubr. I etlivert 'I'iltrclde blev Ob servations
uhret sanunr-nlignct mer] Hoveduhret for og otter Obser

"a tionerue.
For Expcditiou on tiltrandt« siIll' Rcjser. hlcv« B ox

chronometrcue. mod Llndtag elst- af H l'ic!' claglig samnu-u
lignede JIIl'd Pcndeluhret pan Uusenatoriet i B erg en af

dettes Bostyrer. Hr. As t r II n d. Tnder Expeditionens Op
hold i norske Havue blev den's Staml for Greenwich :Mid
deltid bestornt ved de fra Observntoriet i Christ iani a gj en
n em Telegrafen givne 'I' idssign nler. D isse gives liver Son
dag og hver On sdag Morgen. S iglla la pparate t (MOl'se's)

staar lig e ved Siden a f Observnt ori ets X or malpende l. D er
gives hvcr G allg 3 Signaler, nemlig 8" fJ9111 (l', 9" U1II 0 ' og
91t Itn Os (ireenwich Middeltid om t\ondagpne og 7" 6£1 111 Us,
Sit Om Os og 8" 1111 U,' om On sclrtgelll·. 'ridssignalet. del'

hores Ilwget skar l' t paa l\lodtagelsl'sstatiolll'l1s M Ol'sl'-Al'pa
rat, bestaar i l't pnkdt Sl ag. For at skill l' lIlell em lie 3

Signalsr sbaes efte r det for sh' 1 D obb eltsla g. efte r det
andet 2 og l'I'kr dpt 3di e :)ignal 3 D ohlwltsla g. Signa
ll'rne selH!l's til allp norsh' 'l'degrafstationel'.

Med H pnsyn til N oja gti ghc'ch'll af de i ' dl,t F olgendp
gime Tids· ~ Lfl'ngd e og Brccldp-Bpstemllwlscr maa j Pg be
merke Folgellllc; :

Dl'1I af B pregl1ingl'l"lll' ndkdede s:lIHIsynlig:p Fejl af

en enkelt oLserreret H ojde (paa L:md ll\l'd ~tati r og K"ik
solvhorizont) pr omkrillg + f)1/. Dpr pr imic11l'rtid. som

dle't paa sit Sted skal \'ises. '1'PI;ll til. at del', for uden de ,
egentligl' tilffl'ldige Ob serratiollsfl·jl. optrwdcr constante F ejl.
hvis Aarsag kmllle ligge i fors kjdlige Omst:PlHligheder ~ som
i B estemm l'lsC'11 af Indexfejlell. man gl'lflllcl .Justering af In
strumle'ntl·t. Excl'lltricitct Ill•. Ill . Hrad Indpxfp,jlc'n angaar,
da er dl'11 i Hl'gelpn brstemt samtidig med Observatiol1le'l'lle
og "ed gj c'nllcmsllit l ig: 4 :)atsc'r UoLbelt contactcr af So l
renderne. )Iiddelfle'jlen f!-f Resultatet af l'n enkle'lt :::iats

fi.nder jeg at \"a.'re + 5 ".7 og J.\1iddelfejlen for en Bestem
melse af IlHlexfejlen skulde saaledes ncre + '2" .86. In
strumentet holdtes altid godt justeret og om Excentricitet
af nogell merkelig Virkning nromer Proi'. Hansteen ikke '
N oget. V cd Obsermtionerne i Hammerfest (Fuglenes) 01;
i Bodo antydes imidlertid 'rilstedenerelsen af con stante F eil
i H0jden af respektive +8" og -8". En Del heraf kunde

2
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box-chronometer by Reid, and in the latter year I took
obs ervations with a pocket-chronom eter , tested at 't he Ob

servatory of ~eufchatel,
The box-chronometers were kept in a cupboard in the

work-room. 'fhey were wound up every morning and dul y
compared. In IS76, Kullberg's served as chief time-keep er,
in 1867 and 187 8 that by Reid, F or determinations of
lon gitude, exclusive use was made of t he chi ef time-keep er ,
its rate har ing pror ed much more uniform than that
of the other chronometers. On each cruise th e result of
the daily comparison showed t ha t no npprecin LIe disturbnuco
had occurred in ti ll' diurnal rate of the chief time-ke ep er.

F or observntious on shore . or fro m th e deck of th e
vessel . we used almost without exce pt ion 011(> of the ot her

box-chronometer s" or a pockct-chrouomcter, nay someti mes
a watch. The chronometer 0 1' watch , wliich ever it might
be, was. IIt)\\'PYcl'. invariably compare d with th e chief tim e
keeper both before nud after the observat ions.

.Provious to the dep arture of the E xp ed iti on on its
severa l cr uises, th« box-ch ronomotcrs. with th e exception
of R eid' s, were daily compared with th e standard-clock of

th e Bergpn UbsenaJ~ry. by th e D irector. :Mr. Astr a n ~1.
Duriuz th e stay of the Expedition nt ~ orw egian ports,
their Pl'1"Or 0 11 Greenwi ch menu time was det ermin ed by
th e t ime-siguals telegrnphecl fro m t he Oh serv nt ory at Chri
stian ia . These signa ls are sent e\'pry Sun day and W ed
nesday moru ing . 'I' he signa lling apparatu s (Morsc's) sta nds
close besid e th e sta nda r d-clock of the Ubs ervatnry. Three
signals are given, viz. at 81, 5V'" ()', ~J h U'" Us, and D" 1'" U",
GreemYich mean t imp. on ~unc1ays, alJ(1 at 7" 5 \)111 0", 8"

0'" U' :llld 8" 1'" U' on IVl'dlll·sdays . E nch sig na l, d istinctly
c1el in ·red by thp app:l1:a t us of the r ecl·i ,·in g-st nt iou. consists '

of a siugle click. As a. mean s of r ead ily cl ist ingui shing Le
twern th e 3 signals, tI ll:' tir st is followed by :t double-cli ck,

th pSPC01H! by '2 douLlc'·clicks. and the third by 3. 'l.'hese
signals are transmittell to all ~ol'\y pgian telcgraph.stations.

A s r pganls th e nccuracy of th e oLsermtions 1'01' de
t c' rm ining t ime, lati t ude, and longitude, I must obsene
as follo ws : -

Thp compute d pmb:lhIe· l'l'1"or of a single ohsP!Tpr!
altitulle (using on sho re th e sextant with a sta nd and IlI l'r
cmy-horizon) is 11 bout + 6 /1 . Meanwhile, there is r eason
to beli e, ' l', as will aften l'ar ds nppe:l1',' that, apart fr om th e
acci dental prrors of obsenatio l1~ certa in constant er rors
occ ur , arisin g prolmhly fr om vm'ious sour ces, such as th e
determination of the illdcx-PlTor, imperfect a,djustment of th e
illstrumpnt, excent ricity. &c. With regard to th e ind ex
l'I'1'Or. this has 'usually bpen dptermined when t aking the ob

spnations. amI on an a n 'r?1 gp from 4 sets of double con·
t acts of t he solar limbs. 'rhe mean error ot' the r esult of

one double contact I found t o be + 6 /1.7 , and th e mean
l'l'1'Or of th e determination of the index-error should ac
cordingly hare been + 2 " .86 . The illstn unellt ' was alw ays

kept well adjusted, and of excent r icit y that could have a11Y
appreciable effect, H ansteell says nothing whate \'E'r. M ean
whil E' , th e obsenations taken at HamnH'rfest (Fuglenes) and
at Bodo indicate the existence of constant errors in th e

, .



muligeus tilskrives Uje vnhe d i Chrouomet rets Gan g. men
snameget bliver tilbage somFejl i Hojderne. at je g anger
det r igtigst at nntage, at mine H ojder. , med et rundt Tal.
kunne va-re beheftede mod en sandsvnlig constant F e:il fo~'
liver Station nf + 10",

P na den N ejagtighed. hvormed Observationsubrct an
giver Gree nwich Middeltid, hnr jeg sogt at faa et Mnnl vod
folgeude Overslng :

Obsenat ionsuhre ts Sannucnl igniug rued Hovedulrret ,
' Del' tog-ps tlere Samui cnligniuger for og efter Hojdeohsor
YatiOlH'l'lle. Af diss« tinder jeg for 1877, mit Du plexuhr.
en snn dsy nlig' F ejl af den nn vendte l ' hr forskjel nf + U:' I;)

(efh' r 4: Sammenligningerj OJ).' + u-i r af 4: Sa nuueulignin
g-t-r for og 4: efter Observnti onorne. F or 187:-; tinder jeg

. for Sn mmen ligninge n me11em mit L onun echronometor og
Chronomete r R eid snav el i SOlon SOlll i Havn. l\Iidd l'lfpilpn
af ell' enkelt Sn nuue nlign ing ± U:' lU. I Hegelen gjo;'des
;) Sallllllellligningel'. saaat 1\Ii ddelfejlell ved PlI Snmnu-n

ligning tor e11E'r ' efter H ojdeobserv nti onerne kau sn-ttes til
+ U.'Uti og nf M eiliet af l)(>ggp til + 0 /04. J p!! knld vr i
dot folgende denne sandsyulige F ejl DJ og sretter med 'I't
ru ndt Tal D I = ± U:' I .

:Ka:11' 'I'idssignal skulde observe r es. var Hl'i~ plen don.
at Skibschefpn., C:tpt,Willp, forst salilluenlignPlh- Ohsl'l'm
tionS llhl'l-t, et LOlluuecln·ouometl'r. del' slog 0.-'4:. ll1l'd HOH'll
chronollletret dl'rp aa gik i L and pan 'r l'lpgrafkonton' t og
eftl'l' 'l'ilh agekolllstpn ollluord attel' tog l'n l 'hrsalllllwlllig
nillg. .1 Pg lmtager. eftm' et SkjOll. drnnc Opp1'a tions HI.'
sllltat nt h:n'p ell sandsyn lig 1<'l'jl af + 0 :' 1, sOlll jeg kahk r D~ .

Paa T plegra fkont ol'l·t ohsen cl'l-dp Capt, Will t· 'J'ids
signnllJ]'J]e l'fter Ohsrnntionsuh1'd. Den sallds)'nligl' }'L'j l
af ()bsPl'l'at ionpu af et PllkPlt Sig'lln l :mta gP1' j l'g at kllJll1l'
sa.'t tp t il + 0:<2, Da i l{,rgl'len neplw nH're l-11I1 :? nf dp
3 Signa ll'r k unllP antagrs nt blin ' gotlt ObSl-1'H-l'l-llP (n 'll dr
:2 sidst(' er man forberetlt paa Spcuntlpt 1. s:dtpr .il-g den
s:lllds)'nlige F ejl af R esnlt att' t a1' Ohsl'1'mtiOllPII at' 'l' ids-

. signalenw til + 0:'15 (D,; ), Yed l' n L ejlighptl. da \'i hl'ggl'
obsenerede Tidssignalel'llP. stl'mte \ ' 0 1' Bestplllmplsp af Ho
Yrt!cllronomet rets Stand pan 0: 1.

Ved Signnlets Afsel1l1else paa Obsenatoriet i Chri
st ianla, kan dell santls)'nlige FejL efter VidnE'sbyl'll t'm \' ed~

kOllllllende Astronomer, Sll't tes t il 0. '15 pr. Signal. + ():, IU

pr, 2 Signaler (D.11.
Li geledps Sll'ttl'S tlpu snnds)'uligp Fejl at' K or lllnlpl'll

de1rn s ber egned e Stand for Christiania Stj el'lletid ~ c01'1'i
geret efter eft~rhJlgende ,[, idsbestemm~lse , til + U.. l (D,,).

D en sandsj'nlige F ejl af den nedenfor antagne Tids
forskjel me11em Chr istiania og Grepnwich Obsermto.l' iE'rs
l\{p1'idianer s:ettes til + 0..2· (D u). .

VI'd L rengdeberegningernp er forud sat I'n jPYU Gang
hos H o\'ec1chronometret me11em de 'l.'idspunktpl', da dets·

3

altitude amounting re spectiv olv to +W' and - 8". ~onH'

part of this ('1'1'01' llIay perhaps bl' ascribed to want of
uniformi ty in th e rate of till' clrrononn-tor : but oven with this
deduction. th e remniudi-r is. I think. as an actual error in
the altitudes, sufficient to warrant assuming thnt my solar
altitudes may bp affected b)' a probnhlo constant l'ITOr at
ench Station of ± IU".

()f th e precision with which tlu - chronomet er used
for noting the obse rvat ions indicates Greenwich moan
time, I hnvo sought to find n mcnsuro as follows : -

Compari son of t lu- watch or chron ometer selected for
th e observation with tl u- c" il'f timo-koopor, ~I'Y l'l':Il COIII
pnrisons WI'I'\' nuul« lu-tori- nud :1 l't1'1' the observations of
nltitude. ~OW. for 1~77 ( 111,\ ' dupl ex wat ch). T tind n pl';lh
abl e I'ITOI' of tlu- nssuuu-d I!itl'1'1'1'11Cl' of till' PITOI'S of tlu
tinu--pioces (4: compariso ns ) of + ll:' I;1. nnd with 4: COIII
parisous Ill'fo1'\' nnd -l nftr- r tIll' ohsvrvut ious, of + 11:'1 I.
For 1878. 1. find tlu- nu-nu 1'1'1'01' of :1 sirurlo compari son
between m)' poclcot-clnonomot .-r .nul tlu: hox-cln-ouometor
h~' R eid, both at Sl'a nu d ill Itarhou 1'. to have hoon +O:'lll.

'I'h « nu IIIIH'I' of compnr isou« hnvimr :IS a rule bpl'n throo.
tln- mean I'ITOI' of 0111' cumpnrisou lu-loro 0 1' ono after :I

series of alt.itlltI l·S IIIn)' lu- put at + 1I : 11li. nud till' nu-an
erro r of two comparisons. 0111' Ill'fort, :lIIlI one nftor. nt
± O:,U-i, III the sl''1 11l'1 1. ~hnl! eall this prolmblo l'ITOI'
])1. .uul a-sum« /)1 = + n>t.

'I'h« tillll'-sipwls WI '1'l' g'l'lll'l'all,r OhSl 'l'rt-d ns follows: 
Shortl~· lwfon- th l'ir nlTir:l1 . thl' Cllllllll:llJdpr of tIll' Yl'SSl'1.
Cnpt. \Villl'. CO lllpal'L'll :1 pockl't-chl'o1l0Ill ptl'l', ur ating 0:<4:.
\rith OUl' chil'f tillll'-kl- l'!ll'l", HI' thl'lI \\'l'nt on shol'P to tIll' ·
t.l' ll'graplt-ofticl', OhSl'l'I'l'd tIll' sig-lI:l1s. allll. on Itis 1'('tUI'II to
tltl' ship. agnin CO Hl pal'l'd t Ill- I'l'spl·ctil'l· tillll·-pit'Cl'S. 'rIll'
prnhaull' I'ITOl" of tltpsp cOlllpal'isOIlS 011 hoal'd may, I thillk.
hp est iiliatl'l! at ± 11. ' I. whielt [ ~ha ll ' caII J)~ ,

At tIll' tl' ll'g'ra ph-ofliel' ( ~apt , \Vill I' ohse1'rt·d thl' till\('
signals with tIll' poekl't -ehI'OIlO llll'tl' l' 1lll'lI tiOlll'd :1I>o\'l', 'I'hl'
]ll'ohahit· ('!'1'or of t ltl' ohsl' l'\'at ioll of 11111' signal I hart· put
at + 0,':2, ~ow. as only ~ of till- il signals. on an a\'l'rngl'.
will Ill' accul'att-ly ohst'l'I'l'd (1'01' tIll' ~ last till' OhSl' l'\'l'l' is
)ll'epan 'd to thl' ~ I ' CO ll d ) . I shall t'sti 1I1ah' till' )Il'obahlt- 1'1'1'01'
of thl' n'sult of OUI' ohsl'1'Yat i o ll~ of thl' tillw-signa.ls at + tl:'1 :l

(D ;l)' Oil Olll' occasion. \\'hl'lI JlOth or liS(myself mill Capt.
Will l') ohsl'rrell tIll' ti llll'-sig'nnls. OU I' lll'terlllillntion of the
1'1'1'01' of tIll' Cltild' chronollll'h '1' ag'n'l't! \I'ithill U:' 1.

According to t.1ll' l'st illlatl- of thl' :lstl'OIlOm pl'S of the
C!lristi:llIia ()h~it'J:l' a t()I',\·. tIll' pl"oha hit- 1'1'1'01' of olle signal
as gi\'ell with tIll' kl',\' at tltl' ()hSl'l'I':dol'y llIay hp put nt
+ n.-'I:), of two sigllals ± tl,'Il) (I)d,

'rhl' ]ll'obnhll' 1'!'I'OI' of tit!' cOlllpllted 1'1'1'01' of the
sta ndard clock on ClJrist ianin sidl'rp:l1 tillle, COITl!ct ru from
lat er tl':lllsits of stars, is put at + U:'l (D;,,).
. TIlt' probable <'1'1'01' of thl' diffprence in t ime, as given
below.' between the meridians of the Christ iania and Green
wich Obserratories, is put nt + U..2 (D,;).

F or computntiolls of longitude, tllP chief chronometer
is assuml'u to hare bad a uniforlll rate between the moments

1*



Stand er .bestomt ved 'I'idssignaler, Don sandsynlige Fejl
eller Afvigelse fra den absolut jevne Gang sretter jeg, da
den midlere Gang hos Chronometret Reid viser sig saa ud
merket jevn, til + 0.'25 (DJ)'

Den galvaniske Strom, red hvilken Tidssignalerne
gives, gnar ikke directe gjennem alle Stationers Apparater,
men sendes ved Overdrag videre fra visse Overdrags
stationer. For de Stationers Vedkommeude, hvorom her
er Sporgsniaal, er del' Overdrag i Christiania, 'I'hroudhjem,
Ledingen 9g Kistrand, Ved Overdrugcne lider Signalet
en Forsinkolsc. Storrelsen af deune tik jeg ved 'I'elegrat
direktor N ielsen's og 'I'elegrnfintondnnt Collett's Vclvilje
bestemt paa folgcnde :Maade: Stronunen sendtes frn Chri
stiania over 'I'hrondhjem til Lodingen 'og tilbago til Chri
stiania ad to Iorskjelligo 'l'ra:Hk nied :1 Overclrag paa Vejeu.
Det med en N ogel givuo Signal kom igjen og liortcs paa
et ved Siden nf Atsendelsesappnrntet staaende Apparat,
N aar jeg signalerede med i\ oglen i 'I'nkt og Coincidents
med mit Lommechrouometer, 'hortes dot tilbagekonuuende
Signal midt imellem de med N 0glen givne Signalel'. Dn
mit Uhr slaar 4 'I'iendedels Secunder, var Sigualets For
sinkelse 0.s20 for 3 Overdrag, Srettes Forsinkelsen ligo
stor for hvort Overdrag, bliver den 0:'07 for hvert, og alt
saa for 2 Overdrag 0:'14, og for 4 Overdrag 0.'28.

Ved Beregningeu af X ormalpeudelens Angivelse for Sig
nalejeblikket er gaaet ud fra en Tidsforskjel af Uh 42'" 54:'5
rnellem Christiania og Greenwich. Efter deu af Prof.
Auwers i Geographisches .Jnhrbuch fur 1880 givuo 'I'abel
over. de vigtigste Observatoriers Bredde· og Lreugde er den
mevnte 'I'idsforskjel Oh 42'" 5.3.'8. Forskjellen mellem do
to Tal beror paa de nyere telegratiske Bestcmmelser af
Lamgden af Kj0benha vns Obscrmtorium, med hvilket Chri
stianias er forbundet· chronometrisk. Idet jog gaar ud fra
den nyore Bestemn18lse, bliver folgelig Klokkeslettet i Grpen
wich i Signalojeblikket U."7 storre eml oprindelig antaget.

Obsprmtor Lt 00 1III uy den har \·dvilligpn meddelt mig
de corrigerede 'l'idspunkter for Signalernes Afsendelse, del'
ere beregnede efter Tidsbestemmelser gjorte saavel for som
efter Signalernes Afsendelse. Den f01gende Tabel viser de
efter de oven anf0rte Correctioner, Str0mtid, L&ngdecorrec
tion og senere Tidsbestemmelser, rettede Signa10jeblikke,
som ere observerede under Expeditionen, samt Hovedchrono
metrenes Stand og Gang.

/
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at which its error was found by the time-signals. The
.probable error 01' deviation· from a uniform rate, I shall
put - the mean rate of the Reid chronometer having
proved so remarkably uniform _. at + 0.820 (DJ),

'I'he galvanic current by which the time-signals are
transmitted, does not reach every station direct, being sent
on by relays from certain stations selected for that pur
pose. As regards the stations a.t which .the time-signals
were observed on the Expedition, the relay-stations were
at Uhristinnin, 'I'hrondhjem, Lodingen, and Kistrand. These
breaks occasion some loss of time in transmitting the signal.
1'he approximate extent of the delay I was enabled by the kind
ness ofMr, Nielsen, Director of Tel~graphs. and of 1\11'. Collett,
Eleotriciau. to determine as follows: -- The galvanic current
was transmitted from Clnistiauin, yi:l Throndhjom. to Lo
dingeu, and thence back to Christiauia. by two different·
wires, and broken by three relays. The signal. giYen with
a key, came back being distinctly delivered from another
apparatus, also standing beside the observer. When sig
nalling with the key. its clicks coiuciding with the beats
of my pocket-chronometer, the returuiug signal would be
heard at the mid-point of the interval between two succes
sive signals giYen with the key. Xow, as my pocket-chron
ometer beats four-tenths of a second, tho delay in trans
mitting a signal must have been U.'20 with three relays;
hence, with one relay, assuming it equal for each, the
delay will be u:'u7. with two relays U.'14. ami with
foul' U.'28.

In computing thp indicntion of the standnrd-clock for
the moment of the despatch of a signal. the difference in
time between Christiania ami Grpenwich has bren put at
Oh 42m 54.'5. According to the 'l'ablt· tumislied by Pro
fessor Auwcrs in tieogruphisches -Inhrbuch for 188U, show
ing the latitude and 101lgitu\lde of the chief Observatories,
the difference is Uh 42'" 53:'8. The want of agrement in
the respective tigurcs must be ascribed to the late tele
graphic detprmination of the longitude of -the C'o]H'llhagen
Ubservatory. with which that at Christiania, is chronome
trically . cOllllected. Taking the latter of the t\yo detpr
minations. the assumed l-}reenwich time at the mompnt of
despatch will require a correction of + U.s7.

~lr. Gee Im u y den, of the Christiania Ubs·ervatory,
has kindly furnished me with the cOlTected moments for.
the despatch of the signals, coml'uted from transists ob
served alike before and after transmission. In the follow
ing 'l'able will be found the moments of despatch for tbe
signals observed on the Expedition, corrected for the above
specified errors, viz. the propagation of the current, correc
tion of assumed longitude, and subsquent determinations of
clock error --:- as also the elTor and rate 0f the· chief
cbl'onometers,
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Greenwich Hovedchronometer
Bted. Datum. Middel.tid. Corr, til G. M. T. Dag-Jig- G·ang. .

(Place.) (Date.) · (Greenw ich Mean 7'ime) (Stan(lard Chrnnonlder. (Da ilV Ra le.)

a. m. Corr , ec G. IV. 7:)

1
Christiansund 1876 Juni [Jusie] 911

/ ;
25 0", '0.'0 I . - Oh 38'" 59:';6I

Namsos Aug. (Aug.) 20 9 '0 0.8 I
-'0 39 32. 8 0"5 9

Bergen 1877 Maj (May) 23 8 O ' 0·7 +0 7 .23· 7
Bod0 ,Tuni (Ju.ne) 24 9 0 o. 9 7 ·54-· 9

o. 97
"'I'romso Juli ( July) I I 8 0 o. 9 8 10. 9 o. 94
"

'I'romse Juli (July) 22 8 59 59·3 8 20. 5 0.87
,~

Bodo Aug. (Aug.) 12 9 0 1.3 8 40. 8 o. 97
~~

Hammerfest 1878 J uui ( June) 23 9 0 1.0 +0 15 5·5,
o. 87R ammerfest

"
Juli (July) 10 8 0 1.2 0 15 20. 2 .

Hammerfest Juli (July) 28 9 0 1.0
0.96

,~ 0 15 37·5
'I'rornse Aug. (Aug.) 28 8 0 o. 8 0 16 7. 6 ; o. 97

" .

I. Husa, I. Husa,

'En lid en 0 ved Sognefjordens Munding, Sterk
Nordenvind. Observationerne gjordes i L re af Hr. Lexaus
Hus. Efter Kystkartet er Bredden Cf' :::: 60 0 59.'6 ~ Lamg
den }, :::: 4 0 37' :::: 18 m 28 8 E. Greenwich:::: 2 "' 41 s 'V.
Bergen. Corre sponder ende Hojder . Chronometer Mewes
No. 575. 2h":::: aflsest dobbelt Hojdo. T o ucorrigeret
l\1iddag~ ..JTo Middagscorrection, E. 'I'idsj evnin g, MT
Middeltid.

A small, island at till' mouth of till' Soguefjord. Blow
mg hnrd from the north. 'nll' obsorvatious were taken to
leeward of Mr. Loxau's house, On the coastal' chart, the
latitude, Cf', is liO O 59 :li, the longitude, A., 4 \1 37' :::: 18"'
28" E. Greenwich:::: 2 111 41 S W. Bergen. Equal altitudes.
Chronomete r , Mewes No. 575. 2h' signifies Observed double
alt itude ; '1' 1I Mean of all chronometer-times; .:1 '1' u Equa
tion of equal altitudes ; E Equation of time ; MT Mean time .

1876. Jun i (June) 10.

'0 z h ' OhI'OIl: H. Ill . ChI'OIl. 1'•. Il l. ~' II ,

89 0 30'
50

9 0 0

10
20

30

40

50
91 0

10
20

30

40

50
92 0

i

i

22 11 . 6111 59.'5
8 51. O.

9 45· 5
10 .42 .0
11 37.0
12 33.0
13 29·5
14 27· 0

15 25· 5
16 22. 5
17 21.0
18 18.0
19 17. 0
20 1 4. 7 ,
2 I I S . 0

2 h 48'" 34."0

46 44. 0

45 48.5
44 52. 5
43 56. 5
43 1.0

. 42 3. 0

. 41 6.0
40 9. 0

39 12·5
38 12. 5

37 14· 5
36 17· 9
35 19. 0

34 2 0. 0

To =
·.d To

I

I

·1

0 1• 27'" 46."75

4Z·5
47. 0

47. 2 5
46. 75
47.0

46. 25

46.5
47. 25

47 5
46.75
46. 25

47·45
46. 85
47· 5

0 " 27m 46.'97'
-4· 34

29· 95
41.

o 27 42 . 63
47· 32.

o 28
2

E

Correction t. (Error on) Bergen .M. T .

Mewes foran 'Huso Middeltid (Fast on Buso s: T .)
Reduction t, (to) Bergen .

. .
:", .

' .
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Maj (May) 30 2.
h 55 Oorr, t. ( E1T01' on) B ergen M. T. _b h 24'" 44;'3

Juni (June) 10 0·, 45 I ' ( - ,, ) , " ,~ . -0 25 49. 0

Daglig Acc eleration (Gaining daily) 5.'9 3

2: Reykjavik.

Dim l'ste August 1876 toges af Capt. Wille og Lieutn.
Petersen felgende corresponderend e H ojder paa den grenue
Plrene ved Konsul Simsons Hus. (f = 64° ' 9:0, I, = 1"
27'" 36.'6 W. Gr. Chronometer Kullberg.

. 2; Reykjavik.

On th e 1st of August, 1876 ; Capt . Wille and Lieut.
P etersen took th e following equal altit udes from the grass
plot adjoining Mr . Simson's house. (f = 64° 9.'0 , I. = 1"
27'" 36.' 6 ' V. Gr ., Kullberg's chronomet er.

0 2h' Chrou. a. m. Chron. 1'. m. I T o+ .d T "

75 ° 0' 23 " 49'" 8.'0 4" 36"' 10.'0 I '2 " .12" 57.'7 5
10 50 12. 5 35 5·5 I 57· 7·3..,
20 51 17· 5 34 0.0 57· 44
3° 52 24· 5 32 55. ° 58.4 1

, 4° 53 29· 5 31 48. 0 57.38

5° 54 4°·5 3° 40. 5 59. 10
76 ° 55 45· 5 29 3 1. 5 . 57: 08
76 4° ° ° 18· 5 4 25 1. 5 57.96

5° 20. 0

I

23 52.0 56.43
77 ° 2 3'7. 0 22 40. 5 i 57- 15

10 3 49·0 21 31, 0 58, 38
58. 0 I

57. 8520 4

i'
20 21.0

3° 6 9· 5 19 . 11. 5 58. 82

4° 7 18·5 I 17 57· 0 56. 04
-_.__.- . --

2 12 57.68·± 0.'r 3
K : 6 2. 06

._. ._- - - - - --'- ----
Chrou. Corr. t. {Error on) R eykjavik M: T. 2" 6" 55.'62

I ' ( - ,,) Greenwich - 39 21,8

R eykjavik "\V. Greenwich 1" .27"'- 33.'8

Srettes D 1 = 0, da Hovedchronometret anveudtes til
Observationerne, <D 2 = +0..1, Da = + 0.'15, DJ = +
0..1. D~, = + 0..1, D; ..:.: .± 0.'2. Do = + 0.'25, saa
bliver den snndsynlige F ejl af den bereguede L rengde

K ow, putting D 1 = 0, the observations having
been taken with th e chief chronometer; D 2 = +0..1,
D.; = + 0.' 15. D J = + <);VI, D; = + 0.8 1. D; =+ 0.'2,
Do = + 0.'25 , the probable error of the compute d longi
tude will be

+ 0.'41

Den af ovenstaaeude Obser vationer beregnede L rengde
stammer paa 2..7 med den, der ifolge de Opga ver, SOIll

velvillig er e mig meddelte af Commander Rothe, D irector
for det Kongelige Danske Sokaart-A rchiv i Kjebenhavu,
efter tidligere Iagttagelser og Beregninger er antaget som
den sandsynligste, nemlig 1" 27'" 36.' 6. ~ Obser vations-

Th e longitude computed from th e observations given
above agrees within 2.'7 with th at which, accor ding to the
results kin dly furnished me by Commodore Rothe, H ydro
grapher to the Roy al D anish N avy, from for mer observa
tions and computations, is deemed the most probable,
viz. 1/t 27m 36! 6, the point of observa t ion lying about 38",

".- .", ".." . ~.. , : "...



punktet ligger neinlig 38" eller 2..5 ostenfor det Punkt
ved Reykjavik hvis Lrengde er antaget at vrere 21° 54' 46"
eller li' 27" 39 ..1.1

or 2..5, east of a point at Reykjavik of which the longi
tude is assumedjobo 21° 54' 46", or P 27'" 3~) ;,1.1

3. Namsos. '

-- --_._ - - -,-- -

3. Namsos:

Corresponderende Hfiljder. er = 64° 28.'2, A = 0 /•

46" 68 E. Greenw. Observationerne gjordes paa Nordsiden
af Byen, c. 20' Skridt fra Stranden. CI~ron. Frodsham.

Equal altitudes : (f = 64 (I 28.'2: A = 0 A 4l1'" G·' E.
Gr. The observations were taken north of the town, about
20 paces from the shore. Frcdsharn's chronometer.

1876. Augu!lt 19 .

G 2h' Chron, a. Ill. Chrou. p. Ill . 1'., + .J'I' .,

72 u 50' 22 /• 7/11 26.'5 0" 54'" 47."0 2JIt 3 l f1l 30:'9-1-

73 ° 9 14· 5 52 58. 5 30. 67
73 10 Il • 5. ° SI 7. 0 30. q

20 13 0.0 49 12. 5 . 30.35

3° IS 0·5 47 20·5 34·57
4° 16 54,0

I
-1-5 19. 0 30. 54

5° 18 50. 5 43 2 I. ° 29· 73
74 ° 2 I 2.0

I
-1- 1 15. ° ' 32. -1-8

10 23 9. ° 39 7· 5 32. 2 I

? ' 31 3 I. 29 + 0"34-J

E. ° 3 I C). 1-1-
----_..

t.COlT. (Error on) Nnmsos M. 'f . + 0 JI -1-7 · 85

Den 19de August, 21" 0" O!S' C;reellwich M. T., var,
ifolgc Tidssignal pr. 'I'el egraf, observeret directe efter Frod
sham, af Capt. Wille, dette Chro nometer 14'" 23.. 0 foran
Greenwich M. T. D a Chronometret accelerede 5:' 12 i 24",
bliver for Signalojeblikket dets Correction til Narnsos Midd el
tid + 31 m 43..22, og den af disse 'I'al rosplterend e Lrengde
for Namsos

A, = 0" 46" 6..22 E . Greenwich

med en sandsynlig F ejl af

On , the 1Dth of August, 21" om 0..8 Greenwich M.
'I'.. . Capt.\Ville f0'111d the Frodsluun chronometer, with
which he observed th e time-signals ; to he 14m 23.. 0 fast
on Greenwich 1\1. '1'.: and hence. g-aining' as it did 5:12 in

. . - -
twenty-foul' hours. the error on Nnmsos M, ~' . for the
moment of despatch will be + ;j 1111 43 :22, and the longi
tud e of ); umsos computed 1'1'0111 these figures,

,l, = 0 /, 40 rn 0;,22 E. Greenw,

with a probable error of

•

+ O;, ·HI

Efter det af den geogratiske Gpmnaling construcrede,
endnu ikke udgivne, nyeste Kart over disse Egne ligger
mit Observationspunkt 0 0 40' 29" eller 0 " 3 m 5.. 9 E.
Ohris tiania, og skulde saaledes, med den her antagne

1 Se ogsaa "Geografi sk Tidskrift",. udgivet af Bestyrelsen for
•Iet kongelige danske geografiske Selskab, 4de Bind, 1880, S. 111 , t 12.

",

Oil th e latest charts of these regi ons, constructed by
the Geographical t;urvey but not yet published, my point
of observation lies O~ 46' 29", or 0 /0 3 m 5.. 9 E . Ohristi
'ania, and should therefore, with the longitude here assumed

1 See also "Geogratisk Tidskrift," edited hy the Director s of
the Royal Danish Geographical Society , Vol. 4, tR~O, lip. 111, 112.
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Lrengde for Ohristiania, ql. 42'" 5~.."8, ligge 0 1, 45 m 59..7
E. Greenwich, det er 6.85 vestligere, end .min astronomiske
Bestemmelse giver. Nogen Grund "til denne betydelige
Forskjel formaar jeg ikke at an give ,

for that place, viz. 01. 42 m 53 .88, lie 01. 45'" 59.'7 E.
Greenwich, that is, " 6.' 5 farther west than determined by
my astronomical obs ervations, Any reason for so consider
abl e a difference I am unable to suggest.

4. Buda. 4. Boda,

7" 0 '" 30:'0

5 flu 44. 25

7 /, Om 3U! U

5 5li -14. 25

Whilst Capt. Wille was engaged in making magnetical
observation s, I took on th e 13th of Augus t , 1877 , a seri es
of solar altit udes, fr om a point a few hundr ed paces east
of the most easterl y landing-pier. .Part of them were equal
altitudes,part (one ser ies) circum-meridian altitudes, and later in
the afternoon I took a short seri es of absolute altitudes. For
most of the observ ati ons I used th e Frodshnm chro nomete r;
but for some of the circum-meridi an altitudes, my duplex
watch, its indications. howev er , having been immediately
comp ared with, and reduced to, th ose of til e F r odsham.
This chronomete r I myself compared morning nnd evening
with th e R eid. our chief tim ekeep er.

Frorlsham 1W' 64m BO:·O
R eid 18 00 46.;)

Samtidig med at Capt." Wille gjorde magn etiske Ob
servationer. tog jeg den 13de A ugust 1877 en R rekke So l
hojd er paa et Ste d nogl e hundrede Skridt oste nfor den
ostligste Landgan gsbrygge .· Ell D el af H ojderu e varecorre
sp onder ende, en R a-kl«- var Circ llmmer idiunh0jder, ' og senere
om Eftermiddagen toges, med lav Solsta nd, en kort R rekke
ab solute Hojdor. 'I'il de flest« Observat ioner benyttede jeg
Clu'onouu-tor Frodsluuu, mvu t iI nogl« nf Cir cummeri dian
hojderne mit Duplexuhr, hvis Augivelsor, efter samtidige
Sanuuenligniugcr, umiddelbart reduceredes til Frodsham.
D ette Chronometer sannuenlignedo jeg med 1\ or mnlchro no
metret Hr-id Morgen og AftPII.

Frodshnm HI h fi-l- III ))U:' 0
R eid 1H DU 46. 5

4 Observationer.
4
4

en Indexfejl af + l '
og de folgende med

Fr. Co1'1'. t . R eid - 1 3 43. D - 1 , 3 45 . 75

Sextantens Indexfejl faudtes :
F or l\Iiddag + l ' ;)8."1 ± 1." 8
Efter l\Iiddag + I ;)U.:3 ± 5. 2
Om Aftenen + 1 G3. i'> + 1. 7

H ejdcrne ere bere zn cde rued
57. " 3 indtil Frodshrun 12 1, ] U'" n5"'
+ l' 5H. "f>.

Ettor de ombord gjorto meteorologiske Iagttagelser
var

Kl. 8 a. m. Barometer 770."''''2. T~lllppratnr 21. °0 C.

" 2 p. m. G~l . 8. 21. 0
,. 8 p. m. G0. B. lli. 0

Etter en forelobig Bercgning fandt jog SOI1l approxi
mative Yrerdier af Bredden og L rengdon If o = 67° 17' 10"
og }, o = Oh fl7 '" 39:· 6. Kuldes den af disse V rerd ier for
hvert Observati onsojeblik ber egn cde Hojde af Soleus Cen
trum h o• den af Observationerno. r ettede for Indexfejl , R e
fraction. Parnllaxe og Solrndius, fundne Hojde h. den sand
synli gste Va-rdi nf Bredd en og L n-ngdvn If o + _1 (f og }, o
+ .J Je , san g-i \'(' 1' h \,pr Obsl'nnt ion Pll L igll ing" nf F ormen

- cos (( J ({' - cos If' Sill (( J}, = 7/ - hI)

F r. Corr. to R eid .- 1 )3 43. 5 - 1 3 45.:I5

1'h o ind ex-error of t he sextant was found to lJP 
B efor e };'oon + i : 68."1 + 1." 8 ,4 Observa t ions.
After Noon + 1 ;')0. 3 + D. 2 4 "
In "th e Evening + 1 63. 5 + 1. 7 4

'I'h e altit udes have been computed with an index-error
of + I ' 57."3 up to [2 1. 1I) m Dq"' Frodsham , and th e re
mainder with "an erro r of + l ' 59."5.

The l~esults of the met eor ological observati ons taken "
on board , were ns follows : -

8 a. ,Ill. Barometer 770."""2, Temp erature 21.°0 C.
2 p. m. G ~l . 8. 21. 0
8 p. m. G9. 3. 16. 0

A s approximate values for latitude and longitude, n
preliminary computati on gave It u = li7 ° 17' 10." and }' o

= 0 /. 57 m 3~):, G. l\ow. .if th e alti t ude of the sun's centre .
computed for each moment of observ at ion fr om th ese valu es.
be cal led l i .; th e alt itude found fro m the observations , after
correction for th e index-error. r efracti on, parallax. and the
sun 's semidiameter . 11 , t hv pr obabl e value of the htitude
and longitll(lP, If " + J If nnd }' u + _.1J.. - then each
obserration " 'ill gi\'e nn efluation of the following form

-cos et ,.1 ({' - cos If' sin d .J), = 11 - h"

In'or a er Azimllth. AI' samtlige Ligninger udl ededes r ed de
mindste K mdraters Methode de snndsynligstp V rer dier af
.d ({' og J }.. D enn e sidste B er egllin g er IIdfort af B esty
reren af Bergens Obsenatorillm, . Hr. A st rnnd, del' efter
min Anlllodning \'eh'illig pnatog si:; dette Arbejde.

Grupperes ' D iffer entsern e mellem de obsen er ede og
de efter de fundne sandsynligste V rerdier for Bredden og

III which a signifi es tIle azimuth. From all th e eq unt ions
were found, by th e method of th e lenst squnr es, th e most
probabl e values 0 of ..J (f' nnd ..J},. This computation wus
made by lVIr. A strnnd. Director of the B ergen Obser
vutory, who at my r equ est kindly undertook th e work.

On gr ouping th e" differences between the obsened
altitude's and the altitude~ computed from the most pro-
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L rellgdell beregnede H ojder efte r de obsenerede Solre nder,
finder man , at i Gj ennemsni t give nedre Solrands Obser
vntioner H 0jderne 6/'8 for store, og OH e Solrands G."6
for smaa. D en i B er eguingen benyttede Solradius, 15' 5D."5 ~

er saaledes for stor og bor, for at br iuges i Overe nsstem
melse med Obs er vationerne, formindskes til 15' 52."8. Be
r egnes med denne V rerdi faar man de uedenstaaend o Vror
dier for Forskjellen mellem observe re de og beregnede HO,i
der, In-is K vadratsum er Minimum.

bable values resulting for th e latitude and longitude accor
ding to the observed solar limbs. th e lower-limb ohserva
tious are found to ~ iYe Oll nu avernao th e alt it udes li." 8
too high, the upp er:limb li."ti too iow. Hence. the as
sumed semidiametor of the sun. - If) ' 5~) .1!5 . will be too great.
and should. to mak e it agrl:'e with the' observations. be re
duced to 15' 52. "8. Computed with these figures, we get
the subjoined valu es for th e difference between observed
and computed alt it udes. the sum of the squares of which
is a minimum.

( nJ uM., u/os . AltiW tic'.)

Dohlll'lt utln-st Hlljde.Chron .

Fl'odshal\l.
(Obs. - Calc. Al t .)

(Dollbl e obs, Alt itw lc.)

D obbelt aflrest H njde.Chron.

F rodsham .

1877. August (August) 1a-13.

---------,--------~----- ---------:-------.,--~-----Obs, - HpI'.
H 0j tl('.
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Den ' norske Nordhavsexp edl tlon, H'. lIIolm: Astronomisk e Obs arvationer,
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Ifolge Tidssignal varden 12te August 9" Om 1.83 a. ' i! 1

m. Chronometer Reid's Correction til Greenwich Middeltid
+ 8 m 40..8, del' voxer med 0.'97 i 24". H erefter bliver
Correctionen for R eid til Greenwich Middelt id veil den
forste Observation om Formiddagen + 8'" 4:1 ..8, ved den
sidste af de corresponderende H ojder om Eftermiddagen
+ 8"' 42..0 og ved Aftenobser vati onerne + 8'" 42..1.

Af Ligningern e findes den sandsynlige Fejl af en
enkelt Hojde

On -the 12th of August, 9" Om 1..3 a. m" the correc
tion for the Reid chronometer to Greenwich mean time, as
determined by the time-signals , was + 8'" 4:0..8, increasing
0..97 in twenty-four hours; H ence, th e R eid correction to
Greenwich mean time for the first obser vat ion in th e fore- '
noon, will be + 8m 41..8; for the last of the equal alti
tudes in the afternoon ,+ 8'" 42..0 ; and for the evening
observations + 8'" 42:<1.

From the equations, the probable erro r of a single
altitude is found to be

(} = f 6. //3 (} = ± 6,//3,

og. de sandsynligste Vrerdi er for and the most probable values for

J (/' = + 3.//9 ± 0.//74: .J)' = - 2,//4 + 3. //3 = - 0..19 ± 0,'22 ,

Forudsrettes en sandsynlig constant F ejl af. ± 10// i de I
maalte Hojder, vil denne i den beregnede Bredde give en 'I
sandsynlig Fejl af ± 10.//76, og man faar saaledes som
Resultat

If we assume a probable constant er ror of ,± l O" in the
'observed altit udes, this error will affect th e computed lati
tude with a probable er ror of ± 10.//76, and the final
result will be

(I' = 67 ° 17' 13. //9 ± 10.//t;
I

En 'constant Fejl af 10// i de maalto Hojder giver en ' 1

Fejl af 0 ..51 i Lrengden. D en sandsynlige F ejl af den I
beregnede Lrengde kan derfor smttes lig 11

(f' = 67°' 17' 13. // 9 ± 10, // 8.

A 'constant error of 10// ,in th e observed altitudes,
entails an error of 0..51 in IDngitude., Th e probable error
of the computed longitude may accordingly be put at ' "

On the ~orwegian coastal charts my point of obser
vation is in

0" 57m 39:4 ± 0:G3 E. Greenwich
14° 24' 51 // ± .9, //5 "

. ).

Latitude 67° 17' 15//
Longitude 14° 25' 40// = 0" 57m 42.:7 E. Greenwich.

Hence the agre ement in latitude is quite satisfactory,
whereas my determination, as ' compared with the chart, pla- ·
ces Bodo 3:3 farther west, a difference' corresponding to
594 metres.

I. and the final result will be

I,
I

, og man faar som R esultat

). 0" 57"' 39:4 ± 0:63 E. Greenwich
14° 24' 51 // ± ~.//5 "

Ifolge de norske Kystkarter ligger mit Observations
punkt pan.

Bredde 67° 17' 15//
Lrengde 14° 25' 40// = 0" 57'" 42:7 E. Greenwich.

Del' er saaledes meget god Overensstemmelse i Bred
den, medens min Bestemmelse leegger Bodo 3:3 vestligere
end Kartet, en Afstand, del' svarer til 594 Meter.

5. RBSt. 5. RBSt.

. Dbservat ionerne toges paa en storre Holme, Skru
holmen kaldet, den 26de Juni 1877. Ved Middagstider
toges eri'Reekke Oircummeridianhejder og om Eftermiddagen

. en Rrekke Hojder i Neerheden af ferste Vertical. Ved den
ferste Rmkke benyttede jeg mit Duplexuhr, . del' sammen-

'I'h e observations were made on a .large' holm, 01"

islet, called 'Skruholmen, June the 26th 1877. At noon
were taken a series of eircum-meridian altitudes, and in t he
afternoon a series of altitudes near the prime vei'tical.
'For the first series, ,I used my duplex watch , which, imme-



Iiznedes. nmiddelbart efter at Observationerne "are tague,
med Chronometer Frodshnm. , og hvis Angivelsor pan Stedet
roduceredes til dette, Ved Eftermiddagsobsermtionerne
benyttede jeg Frodsham.

Iridexfejlen fandtes ved Middag == + 2"8."8 ± 5". 50bs.
om Eftenn. = + 2 1. 7 ± 2 . ' 3 "
S a. m, 2 p. Ill. S a. m.

Barometer 750 ."''''0 750. "''''0 749 ."''''2
'I'omperatur 8.°9 , 9 .00 8.°9

Efter 'I'idssignnl, observeret i Bodo den 24de .Iuui,
£>1: 'for Frodsbams Chronometer bereguet for Eftermiddngs
6bselTationerne Oo¥rection ·ti l Gre enwich Middeltid

- 0" 52"' 12.'7.

Som forelobige Vrerdier er sat

11

I
' diately after taking the observations, was compared with
~ the Prodshmu chronometer, and its several indications re
I( duced on the spot to those of the latter timepiece, For
I: the afternoon-seri es. I used the Frodsham.

I: Index-error at Noo n =+ 2' 8." 8 ± 5". 5 Obser vat ions.
, after Noon = + 2 1. 7 ± 2 3

8 a. m. 2 p. m. 8 a. m.
Barometer 750 .""116 750.'II'"G 749 ."111'2

'I'cmperatnre S . o~) 0.ou 8.09

The Frodsham correction to Greenwich mean time, as
determined from the time-signals at Bodo on the 24th of .
June, was found .to be

- 0" 52 111 12:7. ,

As approximate' values,

(ro == 67° 29 ' 50 " and A. o == 0" 48 111 29: 1 E. Greenwich.

1877. Juni (June) 26 ,

Chro n. Frodsh am. 2h '
. !

'.1 Chron. Frodsham. z h '
1

d
, .

Oil 13'" 6.'6 o 92° 13' 45" 7" 4" 46'" 31.'7 0 57° 40' 0:' - 14"
14 6:6 13 20 6 47 26. 7 3° ° - 2
15 6..6 12 5° 3 48 19. 0 20 ° + 4
19 6. 6 10 ° 3 49 12· 5 10 ° - 2
20 36. 6 . 8 3° 9 50 6. 5 ° ° + · 4
21 , 58. 6 7 3° + 4 5° 58.7 56 5° ° + I

22 36. 6 6 3° 6 51 5I. ° 4° ° - 2

24 30.6

·1

o 91 I 35 + 7 52 43·8 3° ° 3
25 28. 6 ° 10 - 2 53 35..5 20 ° 8
26 38.6 9° 59 5 +14 55, 37. 0 0 57 ° 0 .+ 4
27 46. 6' 57 3° + 14 56 30. 0 56 5° 0 + 3·
29 . 8. 6 55 3° +14 57 22.0 4° ° - I.

51. 6 . ,+ 58 15. 8 3° ° + 629 54 ° I I
3° 54. 6 51 .5° - 16 . 59 8. 5 20 ° + 8

5 ° 0. 2 10 0 +.1
° 54·5 ° ° .+ 1'2

45· 5 55 5° ° 3
2 38. 8 4° ° + i

Differentserne d mellem de observerede og beregnede
Hojder ere tagne efterat den benyttede' Solradius er for
mindsket med 7."2 fO~'at tilfredsstill~ Observationerne at'.
begge Soh-ender. .

Efter de mindste K vadraters Methode har Hr. Astl'and
fundet

2 "6 + 1 "4 ,../'" -_, + ().'69 ±. 0.'21.o=±5."1; der=-. _ . ; .:JI.

F orudsrettes en sandsynlig constant Fejl af ± 10",
bliver dens Virkning paa den beregnede Bredde ± 9."9~

og R esultntet bliver
er = 67° 29' 47 ."4 ± 10."0.

Assuming a probable constant error of ± 10", the
effect on the computed latitude will be ± 9."9, 'and the
result therefore . .

er = 67° 29' 47."4 ± 10."0.
2*
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En constant 'F ejl a( 10" i de maalte Hejder giver
en :E:ejl af 1.'66 i den beregnede Leengde. Srettes den
sandsynlige Fejl af. den beregnede Lrengde lig

I A constant error of 10" . in the observed altitudes.
, entails an error of 1.'66 in the computed longitude. Put
j' ting the probable' error of the 'computed longitude at

± 1.:72

faaes som Resultat the result will be

. )., = 0" 48'" 29,'8 ± · 1.' 72 12° 7' 27" ± 25."8 E. Greenwich.

. ' E fter de norske Kystkarter ligger Skruholmen paa

Bredde 67° ,29 ' 48"
Lrengde 12° 6' 36" = 0" 48'" 26:4 E. Greenwich,

Del' ei· saaledes god Overensstennnelse i Bredden,
me~ens min Bestemmelse leegger Rest 51" eller 3:4 est
ligere end Kartet, en'Afstand, del' svarer til 602 Meter.

On the Norwegian coastal charts, Skruholmen 1S III

Latitude 670 29' 48" ·
Longitude 12° ()' 36" = 0" 48'" 26:4 E. Greenwich.

Hence the agreement in 'latitude is quit e satisfactory,
wher eas my determination of longitude, as compared with
tlie chart, places Rest D1", or 3:4, farther oast, a diffe
rence corresponding to 602 metres.

6. Hammerfest. 6. Hammerfest.

Observationerne gjordes om Eftermiddagen den 9de
, Juli og om Morgenen den lOde Juli 1878 paa Fuglenes i
Meridian-Stattens Meridian, omtrent 5 Meter i Syd for
samme. Polhojden af Meridian-Stetteu, del' danner det
nordlige Endepunkt af den Russisk-Svensk-Norske Grad
mauling, er bestemt af Professor Lindhagerr til 70° 40'
11."3. Omstrendighederne vare meget gunstige, -L uffeu klar
og rolig.

'I'he observations were taken in the aft ernoon of th e
9th of J'uly and on the mornin g· of the 10th, 1878, at
Fuglenes, in the meridian of the "Mer idian-Column," about
5 metres farther south . Th e latitude of th e Column , which
constitutes the northern terminal , point of th e Russian
Swedish-Norwegian arc ,of meridian, has been determined
by Professor Lindhagen at 70 0 40' 11."3. Circumstances
were remarkably favourable , the atmosphere both clear
and still.

Den

"

9de Juli Eft. fandtes Indexfejlen (Index-error p. ni.] + 2' 7."2 ± 2."2.
lOde " Form. (et. ui.] + 2 3. 3 ± 3. 1.

6 Obs.
3,

Som Observationsuhr benyttede jeg mit Lomme
chronometer.

For these observations, I used my pocket-chrono
meter.

Chron, Reid Juli' £) (Rehl's Chronometer) 2" 21'" 30:0
,Lommechron.

"
£) (Poclcei-clironomder} 3 15 14.0

Corr. t. Reid (COi'T. to Reid] -53 44.0

6" 25"'. 0:0
7 18 42.9

- 53 42.£)

IT' 7'" 0:0
18 0 41.7

- 5341. 7

19" 23'" 0:0
20 16 -:1:1. 1

- 53 41. 1

20" 3'" 30:0.
20 57 '10.9.

- 53 40.9 .

'I'emp. 80
110

I· observed'

22:0
1. 2 Gl:eenwich M. '1\

Corr. for the Reid

Corr. for Pocket-chron. -- 38
53

+15

.July £) p. Ill. Barom. 760.'11'0

" 10 a. , m. 759.mm3 '
At the "telegraph-office in Hammerfcst,

on the l Oth of July
Pocket-chronometer 8" 38'"

.Corrected Time-signals 8 0

'Temp. 8°
11°

observerede ' jeg

1. 2 Greenwich M. T .
20. 8 til Gr, :M. T .
41. 0 " Reid.
20. 2 til Greenwich M. T.

22:0

+ 15

-38
53

""Corr. for Reid

Corr. at" Lommechron.

Juli 9 Eft. Barom. 760 .""·0
" 10 'Morgen , 759.10"'3

Paa Telegrafcontoret i Hammerfest
den lOde Juli
Lommechronometer
Corrigeret Tidssignal



Med Polhojden 70 0 40' J 1."2 be regnede Hr. Astrand

L rengclen saaledes:

. 13

I'! With th e latitude 70° 40' 11.":2, :Mr. Astrand COlU-

,\ . puted the longitude as follow is :

At' Observation erne Juli 9 Eft. ( From the obsercoiione .Fuly flth p. 111.) 0 I h 34'" -14:5
1" 34'" -l3:H5

0 1 34 43.4
J uli 10 Morg . ( - Ju ly 10th a. 'Ill.) G 1 3.1 40. 7..

1 34 4U.60
0 1 34 40. 1

For at hringe E ttermiddagsobservation orna at' begge

Solre nder i Overensstemmelse, t r renger den benyttede Sol
radius en Tilvroxt af 2."7. F or .Mor gen ohserv at ionern es
Ve clkolllmen de trrenges en 'I'ilvrext af 1. "4.

De to Obser vat ionsnekker give, som man ser . merkcli g .
\ ~

forskj ellige V ffirc1ier af L rengdeu, Sa mmeusti llinge n af de 1I

;11' begge udledede Uhrcorrectioner give r for ~ormnlchrono- i!
metretReid en Acceleration nf fler e Secunder i M ellem
t iden : 14 'I'imer , med en s dett e Chro nomet er stadig, ifolge

'I'i dssignalernc , liar en Retardation nf heni mod et Secund
i D ognet , D e ovenfor anforte U hrsnnuncu liguinger vise

ogsaa, at L ommechrono metret den hole 'I'id rc tardor or i
Forhold ti l R eid, men la ngso mmc r c i L ohet uf ~atten,
mcden s det modsatte ma utte vrere 'I'i lfa-lde t, om R cid i
Lo bet af N atteu ha "de accclercrct . .Teg tor derfor ikke
l:egge Skylden IorUovereusstenunelson mcll em de bercgnede

Hesultater af Eftcnuiddags- og Morgcn-Observationeru c pan
Chronomet r et . . D a H ojderue ikke ere lnngt I'm at vtero
correspouderende. antager jeg .'I'i lst ed cvu-relseu af en COIl

stant Fej l i alle maal t e H ojder , og har etter de -miudst e
K vadrnters M et hode sog t den snndsynligste Y rerdi nf denu e

snmtidig rued den sand syuligste Vrerdi a f L rongdeu. 'I'il

denne Beregn illg kUllde j eg benytte de B er egninger , som

Hr. Asti:and, efter min O pfordr in g, liavde gjo r t, ud en nt

an tage nogen constant F ejl. Som for el0big V ror di for
LlL'ngclen satte j eg Ao . I" 34"' 41.'6 og indfor te de oven

for na~ Yllte Correctioner for de!1 appa rente So lrndius.

T o satisfy the p. ill. obsorvations of bo th 'sola r limbs,
will require an increase in the somidinmeter of the sun of

~ . "7. F or the a. Ill . observations. is lIl'edl' ll an incronso
of 1."4 .

'I' ll!' two series of ohscrvntion s snve remarkably dif
fercut values for tlu- lougitudo. A comparison of th « chro
uomote r-orrors dl'l!lll'l,d fr om both indicates for tl u: chi ef
chrono meter - t lu- Hl'ill - an ucceloration of several

seconds duriu u th« inturvnl ( 1-1- hou rs ), \\'11I'n'as t hat . chro 
nometcr. accord ing to tlu- t inll'-signals. invariabl y oxhi
hitcd a retardntio» of onI' ~I'l'O n tl in tweutv-four horn-s.
.i\Iol'l'oYl '!'. tlu: comp.u-i sons ot' tlro 1'l'~p,·cti Yl' timekeepers
show till' pocket-chrononn-tor . :IS l'olllp:n'l'll with the R eid,
to have heen st vudilv gai nillg. - more slowly hOWI'\'\'I' in
the COUl'S!' of thl' night: \\'Ill'l'l ' a~ tIll' reverse must lurvo
been th e case bad tlu- Hl' id g:linl'd in tll!' n ight . H cnco.
I cannot ascri be this waut ot' ngl'l'l'lIll'llt hetween ti ll' ' (' 01 11

put ed r esults of tl u- p. Ill . :1l111 :1. Ill. ohservutions t o th e

chrouomctcr. Th l' altit udos lu-iiu; \'l' I'." nearly ' eq ual, .1
ha r e :lSSUIl·ll·d tl u: l' I'l'Sl'nCo of a constnut 1'1'1'01' ill all ti ll'

observ ed alti tu des, and by tl i« meth od of the lea st squares
sought tu rind it s' most prollabl\' vnlu«, together with th e

most probnble value of th e longitude. F or this computation,
I could apply the grea te r part of the ca lcula t ions kindly
mad e at my r equost by :Mr . A stmnd, who Imd not assumed

any constant 01'1'0 1'. As n prl'!iminar): valuo for tho lon,gitudl', .

I pu t }-n=1" 3411/ ·H.'G, intr oducing also the above-montiOlll'd
cOl'rect ions for th e sun 's apparont sllIuidi:unotei'.
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1878.. JuIi (July) 9.

Lomme cbronometer,
2.h' · d

(Pa.ckel-Ohronomeler.)

4" ISm 26,'0 G .50 0 20' + 4"
16 2:'/. 6 10 + 8
17 27. I 0 + 3
18 26.0 49' 50 5

. 19 26.4- 40 6
20 27. 6 30 3
21 29. 2 20 + I
22 28. 8 . 10 3
23 29. 6 ' 0 4

. 4 26 52. 0 0 49 3° + 5
. 27 5I. 2 20 °

28 . 5I. 2 10 4·
29 5I. 2 0 7
30 52. 8 . 48 50 2
33 .54· 4 20 °
34 56·4 10 + 8
35 56. 0 ° + 6
36 56·4 47 5° + 3
'37 55. 2 4° 3

Beregningen giver 0 = ± 4."0.
d).= +. 11."5·± 1."8 = + 0.'77 ± 0/12 ; Const.

Corr. paa -Hsjderne = + 8.'~O ± 0."6 og som Resultat, .
. naar den sandsynlige Fejl af den beregnede L rengde ssettes

L ommeohronom eter.
z h' .:1

. (Pocket-Chronomeie r.}

18h '50"' 48.'4 . '9 5'90 10
, j 14"1

51 5°·4 20 ! 10I

52 54· 4 30
,

7
53 56·4 4° I' 3
54 59. 6 5°

I
4

56 2·4 60 ° + I

57 8,4 10

I

10
58 10·4 20 I

· 59 13. 2 3° + 4
19 0 18. ° 4° . I .1

I 2I. 4 50 I + 4
23. 6 61 0

I
I 132 T

3 28.8 10 + 8
4 34. 0 20 I + 6

19 7 5. 6 0 60 40
I

2
8 9. 6 50 + 2
9 13. 2 61 ° I + 8

I
10 ' 20.,4 10 - 2
11 23. 6 20 + 7
12 3°· 4 3° + I.

14 42. 4 . 50. 4
15 45. 2 . 62 ° + 10
16 52. 8 10 + 2
18 0.0 . 20 -- 4
19 5. 2 3° + 10 .
20 12 8 .4° 5
21 20.0 5° 9
22 24. 8 63 ° + °

The computation gives 0 = ± 4."0 .
.d A = + 11."5 ± 1."8 = + 0.' 77 --I- 0:12 ; const...L

COlT. in the altitudes = + 8." 0· ± 0. "6 , and as r esult, the
probable error of the computed lon gitude being pu t

23" 40' 22." 1 = I" 34m 41: 5 E. Gr.

fra hvilken Bestemmelse min nfvigor kun 3. "7 eller 0:25 ,
.der svarer til en Afstand af 39 Meter.

I. I" 34m 41:7 ± 0:41 . 230 40' 25."8 ± G." l E'. Greenwich.

Den, snndsynlige Fejl svnrer til en Afstand nf 74 . 11 The probable error corresponds to 1'1 dist an ce of 64
Meter . " metres.I:

Efter Professor Fearuleys B er eguing at' Gradmaalingen, i ' A ccor ding to Professor F earuley's computati on from
med Udgnngspuukt Dorpat, skulde L reugden nf Meridian- I th e triangulation, - starting from Dorpat, - the longitude
stotten pna Fuglenes vrere 23° 40' 0."9 E. G1'. Efter den i of th e Meridian Column fit Fuglenes should be 23" 40' 0. "9
af Svenskerne (Meddelelse fra Prof. ROS(~l til den geo- j' E. G1'. Meanwhile, the t elegraphic determination of lon
grafiske Opmn aling) senere udforto telegrafiske Lrengde- I' git ude for Kokkomaki (rr = 65~ 49 ' 16") - Stockholm, '
bestemmelse nf Kokkomllki (rr == Gon 49 ' Hi") - Stockholm, . . subsequently performed by Swedish astronomers (communi- .
bliver L rengdon nf Meridianstotten pan Fuglenes i!' cation from Professor Rosen to the Geogrnphical Sur rey),

1I places the Meridian Column at Fuglenes in longitude .

230 40' 22," 1 = 1" 3::J:m 41.';1 E. Greenw ich

fr om which re sult' my' det erm infltioll differ s only 3./' 7: or
0.'25, corresponding t o 39 metres.
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D e norske Kystknrter give for samme Punkt

(f = 70· 40 ' 25" og), ='23· 39' 54"

nltsaa Bredden 14" for stor og L sengdeu c. 30 " eller 2'
, for liden (310' Meter). .

'T he ' N orwegian coastal charts gin> for the point in
question

If' = 70" 40' 25" ano A. = 23" 39' 54:"

the latitude, th er efore, 14" too far north, and the longitude
about 30"', or 2; (31U metres), not far enough east:

R eid 18 " 43 111 U:O
Lommechrou. 19 37 52. 8

7ti5.'"I11U T emp:, C. 7.·0

760. U " 9.4

R eid 1 ~ " 43 III O:U
P ocket-chron. tU 37 :)2. 8

Con. to th i, Reirl -- :)4 {)2. 8
The pocket-chronometer was losin g hourly 0':23 more

than the Reid. . ,

'I'he m eteorolo gical obser vati ons at Varde gave the
following results : -

.Tuly 26 8 a. m. 'B ar olU,
" 2 p. IU, ' . ----:

'rho observations .wore tnki-n 0 11 the 213tli of .1:1Il1ll,
187 ~, about noon, from n. point which. as determined with
the th eodolite, lies 17fl metros nurth nud fll metres west
of the centre of Vnrdohus fortress . 'I' lu- atmospher e, clear
at fir st, soon got hazy, so that thl ' last series of altitudes
had to 1)(' tukeu with . liuht-colourcd glasses, null ore
long th e observations had to Ill' hruk vu off', th e sk y be
coining quite overca st. Hence. I did not succeed in getting
nn equnl num ber of altitudes of (':lob sola r limb ; and th o
index-error W:lS not \" pry \\'1'11 1!L:t l'rminl'll. As:t mean ot
4 observations, tlu- index-error wns found to be + 2' 13"

+ 3".
On thi s occnsion , l ohsl'l' \'( ~Ll with my pocket-chrono

met er.

7. Vard9.Vard.9'.7.

Som Obser vationsuhr benyttede jeg mit L ommechrouo
motor, ,

COlT. t. R eid - - 54 52.8
L omniechronometret taber i F orhold til R eid 0.'23

pr, Time.
Efter de meteorologiske Observationer i Varde var :

Juli 26 8 a. m. B arom, 765;m'"9 Temp. C. 6."0

" 2p. m. 765. , 9 " 9, '4

"I'J
"

Observatiouerne gjordes den 26de .luni 1878 oiukriug
l\l iddag paa et Punkt, del', ifolge O hsenationer med 'rheo- 'I
dolith en, ligger 175 Meter X ord og 51 Motel' Vest for 1i
Midtpunktet nf F testningen V ar dohus , Luften, del' i B e- !;
gyndelsen vm: klar, blev eft er -Middag tanget, saa at den :1

1!
sidste Rrekke H ojder maatte ta ges mcd svagc Blamdglas "

, ~
fornn begge Sp ejle, og tilsidst mantte <Jbscrm t:ione,rne nf- !I,I
bryd es, da det skyede ganske over . Jeg opnaacde sanledes i,:I'

ikke at faa lige man ge 'H ojd er at' liver Solraud, og Index
fejlcns Be stemmelse blev man gelfuld. I l\I iddol af 4 B e- Ij
st cnnnelser fandtes Indexfejlen + 2' 13" + 3". . \1

I
I

' I
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1878. Juni (Jwne) 25-26.

Lommechron.

(Pocket-Chronometer.}

:22" 18'" 54.'4
19 55. 6
20 46.0
22 58.0
24 16. ,8
~4 59· 2 '

25 55. 8
26 44.8
27 45. 6
28 32.8'
30 2].2

3 I 32. o
32 31. 2

o 85 28 20
28 35
28 35
28 35
28 5
27 40
27 20
26 45
26 o
25 o

8

3
7
7
o
9

2

4
13

+ °+ I I

+ 5
5

++ 12
+

6
+ 2

+ 4
+ 9

I

6
3
4

+ 5
+ 11

+
+

+ 2/1
+ 8+. 22
+ 7

I

2

o
o
o
o
o
o
o

o 84 35
3°
25
20
15
10

5

o 86° 22' 0/1

23 5
24 30

'25 55
26, 40
27 20
27 45
28 35
28 40
29 20
30 o

31 °
31 10

6. °
34. 0

55. 2

20. 4
5°·0

I. 6
14·0

17. 2

29. 6
28.0
37. 2

30. 8
45. 2

5°·4
24. o
34. 8
32 ; 4

23 43
44
45
47
48
5°
5I '

22 37.
38
39
4°
4 1

42

43
45
47
49

5
6

+ 7
+ 9
+ ' 2

2

5
7
I

+ I

+ 4
7
I

5
13

4'

+ °
6

12
I I

I

0/1
10

2

+ I

+ I

I

°+. 4
5

Lommechron,
2 h'

• (Pocket. Okronometer.)

21" 3I m 36.'8 o 83° 30' 0/1

33 8.0 ,35 °
34 30. 8 .40 . °
35 58. 8 45 °
37 30. 0 50 °
39 5. 2 55 6

4° 41. 2 84 ° °
42 17. 6 5 °
44 5. 6 10 °

52 36.4 0 85 36 .10
53 45. 6 38 35
54 52. 4 ' 41 25'
55 58. 4 43 50
57 17-. 2 46 30
58 2-]. 6 49 10
59 53. 6 52 30

22 I 44· 4 56 °2 57·Q 58 10
4 51.2 86 2 °
5 43. 6' 3 35
7 17. 6 6 5
8 18.8 7 ,45
9 59'~ 10 5°

I I 32. 4 13 10
12 40. 0 14 3°
13 37. 6 15 4°
14 48. 8 17 5
15 36; 4 18, ,0
17 o. 8 19 5°
17 58; 8 2 I °

I Betingelsesliguingerne har Hr. AstraI1d indfert en
.Correction (.d (!) for den benyttede Solradius. Som til
nsermede-Vrerdier er antaget (f'o = 70" 22' ~8./l3 og )'" =
2" 4m 28"'8~ ogReids Correction til Greenwich Middeltid
ved Observationemes Begyndelse sat til + 10'" 8.'1.

Af Liguiugernefiudes:

In the equations of condition: Mr. ASh'and introduced
a correction (.d (!) for the assumed semidiameter of the sun.
'As approximate values: he put (I'" = 70" 2'2' 28./13 and
)'0 = 2" 4'" 28:8: and the Reid correction to Greenwich
mean time at the beginning of the observations = +,'
15'" 8;"l;

From the equations: he found

o' = + 4./16; .d (! + O.i'~) + O./lGG
.d (I' = - 4./13 + 0./17; .d), = + 34./14 + 9."4 = + 2.'29 + 0..'63.

Antages en sandsynlig constant Fejl i de maalte
Hejder af ± 10/1 ~ saa er deunes Indflydelse paa den be
regnede Bredde + 11./14~ og paa den beregnede La-ngde
+ 0:39. Resultatet bliver:

Assuming a probable constant error in the observed
altitudes of + 10": its' effect on the computed latitude
will be + ]1." 4~ and on the computed longitude + 0.'39;
as result we get

(I' = 70° 22' 24./10 ± 11./14
A. = 31° 7' 46./14 ± 12./I(j = 2" 4m '31.'1 ± 0:84 E. Greenwich.

. .
Reduce~'es til F restningens ]yIidte faaes:

Vardahus 11

Reduced to the centre of the fortress. we get for
Vardehus '-

<f .L- 70" 22' 18."4 ± 11./14
A. 31" 7' 51./13 1: 12./16 2h 4m 31:4± 0.'84 E. Greenwich.
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Efter de norske 'Kystkurter ligger Vardehus pan:
-Bredden 70 0 22' 5"
Lreugden 31 0 7' 35" =2" 4"' 30:3 E. 'Greenwich.
Efter en senere fundet Correction for en Regnefejl

skulde imidlertid Punkterne ostenfor Nordkap ligge c.. 22"
ostligere end i Kartet, altsaa Vardehus pall. Lseugden 31 0

7' 67" = 2" 4'" 31:8, hvilken Vmrdi kun er 6" eller
U:4 stone end den at' mig fundne.

Sammenstilles de af mig fundne Lsengder med de
pall. de norske Kystkarter \ udmaalte, faar man folgende
Oversigt:

On the Norwegian coastal charts. Vardohus is in
Latitude 70 0 22' [)"

Longitude 310 7' 35" = :21. 4'" 30:3 E. Greenwich.
Meanwhile, the points east of the North Cape should,

• according to an error of calculation subsequently discovered,
lie about 22" farther east than on the chart. Vardohus
therefore in longitude 31" 7' 57" = :21. 4'" 31:8; and this
value exceeds my determination by only 6", or 0:4.

A comparison between my deteruriuntious of longitude
and those on the respective Norwegian charts gives the
following results: -

Astrou, telegr. Lrengde.
!
I Kartets Lrengde. Forskjel.

(Longitude A8tl'. Telg".) 'I (Lollg. on Chal't.) (Diff,rell",)

Namsos I 10 3I' 33" ± 7·"4 I I 10 30' 45" 45" 3,'0
Bodo 14 24 51 ± 9· 5 14 25 40 -19 3· 3
Rost 12 7 27 ± 25· 8 12 6 36 59 3· 4
Hammerfest 23 40 26 ± 6. I ? ' 39 54 32 2. I-,)

Vardo 31 7 51 ± 12. 6 31 7 35 16 I. I

Med Undtagelse af Bodo ere Knrtets La-ngder mindre
ostlige end mine. Forskjellen er imidlertid kun en Brokdel
af et Minut, i Storcirkel kun en Brekdel afet halvt til
et Trediedels Minut, og 'I'ilstrrekkeligheden af N0jagtig
heden af Karternes Lsengde for Skibsfarten antages snale
des godtgjort. Karternes Bredder synes gjennemgaaende
nojagtige, saavidt ovenstaaende Iagttagelser kunne tjene til
deres Verification.

8. Advent Baj.

Pall. Odden, ved den vestre Bred af IncllObet til
Advont Baj, dergaar i sydostlig Retning ind fra den indre
Del af Isfjorden pan Spidsbergens Vestkyst, tog jeg den
20de August 1878 to Rmkker Solhojder til Bestemmel~e
af Bredden og Lsengden af det Punkt, del' var Udgangs
punktet for Iagttagelserne til Constructionen af det Kart,
som Capt. Wille optog over Bajen med Omgivelser.

.
Omstrendighedeme vare ikke meget gunstige. Luft~n

var tildels meget taaget, saaat Blrondglassene ofte maatte
vexlos, ja kunde stundom endog undvteres. En Folge af

Den nnrske Nordhavsexpedition.. H. ~[ohn: Astronouriske Observntiouer.

Saving that of Bodo, the longitude'S on tl1e chart are
none of them so far east as mine. Meanwhile, the diffe
rence does not amount to more than a fraction of a minute,
and in arc of great circle it is only a: fraction of half to
one-third of a minute'; hence, the accuracy of the longitudes
on the charts may be regarded as sufficient for all practical
purposes of navigation. The latitudes on the charts would
appear to be generally correct so far as. the results set
forth above can serve for their H~ritication~

8. Advent Bay.

On the tongue of land jutting out from the western
shore of the entrance to Advent Bay, which extends in a
south-easterly direction from the inner part of Ice Sound
on the west coast of Spitshergen, I took on the. 20th of
August, 1878, two sprit'S of solar altitudes, to determine
the latitude and longitude of the point at which were com
menced the observations for th« survey made by Capt. Wille
of the Bay and its. environs.

Circumstances wen' anything but favourable, the atino
sphere being so hazy at intervals that the coloured glasses
had to be frequently changed, nay could now and again

;1

..



isse Omstrendigheder var det desvasrre, at . jeg ikke kunde
faa nogen brugbar Bestemmelse nf Indexfejlen. D efine
har jeg senere segt at finde saaledes :
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be disp ensed with. As a consequence of th ese atmospheric
conditions, I ·failed t o obtain a trustworthy determination
of th e ind ex-error. T h'is T sought subsequently t o "find in
th e following manner : - '

.I H ammer fest den ved en 'I'emperatur af + 8° C. var Indexfejlen

" " " + 10 " """ Christ iania "
"

9de Juli 1878
l Ode "
l Lte D ecb. -

" " "
3

" "

(Index-error) + 2' 7 /1
+ 2 3
+ 2 27

Under Observationerne i Advent Baj var Luftens
'I'emperatur + 3°, hvortil, efter gra fisk Interpolation, svarer
en Indexfejl af + 2' 16", del' er benyttet til Beregningen
af Hojderne.

D en beny ttede Solradius er den, som er udledet af
Sammenligning mellem Obser vat ionerue af ovre og nedre
Solrand.

Observationsuhr var mit L ommechronometer , del' f0r
og efte r sammenlignedes rued H ovedchronometret .R eid
ombord.

R eid 191• 4"' 0:0 01• 05"' 0.'0
Lommechron. 19 53 58. 6 1 44 57 .2

Corr. t . R eid 49 58.6 - 49 57.2
Efter de timevise meteorol ogiske Iagttagelser ombord var

ved Morgenobs. RI. 9 a. m. Barom. =755."'"'1 Temp. =3.00
"Efterm.obs. " i p. m. 755. 0 2. 6

During the obser vat ions taken at Advent Bay, the'
temperature of the atmosphere was + 3", to which, as
found from diagrammatic interpolat ion, corresponds an
index-error of + 2' 16" , that assumed for computing the
alti tudes.

The apparent semidiamet er of . the sun taken for the
computation, is that determined fro m a comparison of the
observations of the upper and lower limbs.

On t his occasion, I observed with my pocket-chrono
meter , which, befor e and aft er the observations, was com
par ed on board with the chief. timekeeper (R eid).

R eid 19h 4"' · .0:0 Oh 55'" 0:0
P ocket-chron. 19 53 50. G 1 44 57 .2

Corr. to R eid - 49 DR.G - 49 57.2
According to the hourly meteor ological observations

on board, the te mperature and baro metric pressure were
as follows : -

9 a. m. Barometer 755."'"'1 Temp. 5."0
1 p. m. 755 . 0 2. 6

1878. August (August) 19-~O.

I

Lomrnechrou.
z h ' d

(Poeket-Oh rono",el<:r)

.
20 h 35 m 59.'6 0 40° 50' 0" - 7"-

37 13·0 55 4° - I

39 18·4 41 4 55 °
44 43. 2 - +0 42 31 4° I I

50 37. 2 42 .56 10 - 2
55 52.0 43 17 5° + I

57 20.0 43 23. 45 - I

59 43. 2 43 33 IS - 4
21 6 32.0 0 42 57 10 + 3-

7 37. 6 43 I 20 + 3

Ved de mindste Rvadraters Methode har Hr. Astrand
fundet, idet del' srettes CPo = 78° 14' 48", Ao = lh 2m

15.'9, og Reids Correction til Greenwich Middeltid ved
Formiddagsobservationeme + -l6m 0.'0,

I
L ommechron.

' 1
2h ' .J

(Poeket-Chronometer)

. O h 29 m 55' o 47° 8' 50" + I "

33 . 50 o 48 5 5 7
34 4° 48 3 5° 4
35 4° 0 46 59 10 5
37 28 46 56 10 + I

41 55 o 47 51 5 + 5

By the method of the least squar es, putting cpo =
78° 14' 48" , Ao = 1k 2m 15.'9, an d the R eid correction
to Greenwich mean time for th e a. m. observations = +

. 16m . 0.'0, Mr. Astrand found .

dep
o= ± 3./'3

+ 0:'4 ± 1."1, d A + 0."3 ± 7."8 + 0.'02 ± 0.'52.
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A probable consta nt error of lU" in all the' altitudes.
will entail an error of 11."l) in the computed latitudes mill
of 0:90 in th e computed longitude. The result is thus -

(f = 7S" 14' 48."4 ± 11."li ·
J. = 1;)" 33' 08. "6 ± Ill."7 = 1" 2111 15:9 ± 1.'11

In K gl. t\vC'nska Yctcnskaps-Akademiens Hancllingar.
Yo1. 13, No . n, 1>1'. Aug. Wijknndor has furnished n papPI'
entitled "Astrouomiska Obsorvationor under don Svonska
Arktiska Expcditionon 1872-1873. I. 'l'ids- och Orts-Bp
stiunningar .' '1'hC' List of Latitudes :1IIc1 Longitudos, p.
04 ~ iucludos : those of two points at Advent Hay, viz.
"RysstugC'n" nud "l\Iynningl'n of r-llvou.' both determined
from tho observations of Professor 1\ordonskiold.

By referring to Capt. \\'illp's Illap of Advent Bay. ]
could easily reduce Ill~' 11;·tl'1'lllillations for tilt' tongue of
land to those of till' Swed ish observ er for the two points.
The results wore as follows: -

'I'ongue of land L at 78" 14' 48: 4 Long. 1!' 2'" l[):92
R ed. to "l{ussian Hut" - 1. n - 2.31

Russian Hut 78 1,* 4(j.f) 1 2 13.61
Do. Swed , Observ . 78 I f) 2 1 :2 31. f)

- 17: 9

- 17: n·

2:8f)

1" 2'" 13:07
1 2 31. 0

. . . _ . ._- - -- - - - - -
73 1,* 11

2n. ";)
78" 14' 18."H

Difference

Difference

R ed. to "Mouth of Rivor'
l\Iouth of River
Do . Swed . Obsorv.

"Odden" Br. 780 14' 48."4 L . 1" 2111 15:92
Red. til "Russestuen" -~ 1. 9 - 2. 31

Russestuen 78 14 46 . 5 1 2 13.Gl
do. efter Svensker ne 78 15 2. 1 2 31. 5

Forskjel 1- 11- -17' 9.- D, ~

R ed. t . "1\Iuild. af Elven" 29 .'T> - 2:80
Mund. nf Eh'en 78° 14' 18. 9 1" 2111 13. 07
do. eft er S", Exp. 78 14 11. 2 31. 0

.. _- -_..-- --

F orskjel + 7."9 17: 9

En snndsynlig constant Fejl af 10"· i alle Hojder
hsvirker en Fejlaf 11."G i den beregnede Bredde og af

. 0: 90 i den beregnede L rongde. Resultatet bliver snnled~s

(f = 78<· 14' 48 ."4 ± 11."6
J. = 10° 33' 08."i) ± ID . 7 = 1" 2111 15:9 ± 1:11

I K g!. Svenska Vete nskaps-A kademiens H andlingar:
13de Bind No. 9, findes en Afhandling af Dr. Aug. W ij
knnder: ;,Astronomiska Observationer under den Svenska
Arktiska Expeditionen 1872-73. 1. Tids- och Orts-Be
stiimningar." I Forteguelsen over Bredder og L rengder
findes her , Side 54, ogsaa Punkter ved Advent Baj , nem
Jig -Rysstugen" og "l\Iynningen af elfven", begge bestemte
'efter Observationer af Prof. :Kord enskiold.

Ved Hjelp af -det nf Capt. Wille t egned e Kart over
Advent. Baj kan jeg med L ethed r educere mine Bestem
melser for Odd en .til de to nrevute Puukter. J eg finder

Medens Bredderue stemme, i Middel, ind enfor den
af den snud synlige F ejl bet egnede Gnendse, er e de Svenske
Expediti oner s L rengrler c. 18' mere ostlige end mine. Da
L rr'ligden at' Punkterne ved Advent' B ay nf Svenskern e er
henfort ti l L rengden af Snbine's Observatorium pna Indre
Norskoen. og del' - som nf Dr. Wijkander i nrovnte At:'
handling Side 48-49 fr omhrevet, - er flere Grunde til 
stede, der gjore det sandsynligt, at Sabine's L rongde er
for star ostlig, 1G til 30 Tidssecundel', saa tor jeg anse
den af mig fundne L rongde for AdYent Baj for at yrere
n rer den rigtige, og de 18 Tidssecunders Forskjel fra de
Svenske Expeditioners som Oorrectioil til Sabines L rengde
af Obsenntoriet paa Indre N orskoen.

'Whilst thr- mean of th e latitudes agrees 'within the
limits of tho probable 1'1'1'01'. the longitudes determined on
th e SwC'dish Expeditions nrv .nbout 1H' farther east than
mine, 'I'h o longitude of th o points at Advent Bny being
roferrcd by th o ~\\'I'dish ohservor» to th e longitude of Sn
hine's Observutorv on " 1 111)(>1' KOI'wa)" .] slnnd," nnd sovornl
reasons - - as ndduceil by DI' . W ijkunder in the abov e
mentioned paper, pp. 48, 49~ - rl'ndering it highly pro 
bable that Sabine's longit ude is too fnr east, - from 1G
to 30 seconds in time, - I may l'(lgnrd my longitude for
Advent Bay as "ery nearly COITl'Ct, and the 18 seconds in
time by which it differs 'from that determined on tIll'
SwC'dish Expeditions, ns a .corrpction for SabillC"S longitude
of the ObsC'l'\'atol'Y on Inner Nor\\'ay I sland.

9. Jan Mayen.

D en 30te Juli 1877, om Efterrniddagen, da "V /ilr in
gen" befanclt sig i Mary Muss Bugten paa Vestsiden af
J an Mayen: br/ild i korte Stunder Solen igjennern Taagen,
og del' observeredes to Solh/iljder, netop' sorn vi lettede fra
Ankerpladsen .

9. Jan Mayen.

In the afternoon of the 30th of July, 1877, - the
"V/ilringen'" lying at anchor in Mary Muss . Bay on the
west coast bf Jan Mayen, - the sun broke at intervals
through the mist. and two solar altitudes were taken, just
as we were getting under weigh . .

3*

"' :. '."
...~ ....~ .
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I Beregningen er benyttet Solradien efter :Kautical
'Almanac. Som det vil sees nedeufor, er den af Observa
tionerne udledede Solradius storre,

Som Observationsuhr benyttedes dels Lommechrono
meter, dels Lommeuhre, del' umiddelbart for. eller efter
hver Observationsrrekke sammenlignedes med Hovedchrono
metret Reid. Hr. TOl'l10e, vor Chemiker, assisterede mig
ved flere Observationer, idet han noterede Uhret. Reids
Correction til Greenwioli Middeltid beregnedes for Observa
tionerne

Den felgende Dag, den 31te Juli, ha Expeditionen
til Ankers i den store Rmkved-Bugt paa Jan Mayens 0st
side. Da Segangen hindrede os fra at komme i Land, toges
fra Skibsborde en Rmkke Solhojder, med forskjellige Sex
tanter, dels af Capt. Wille, dels af mig. Omstrendighederne
vare ikke gunstige. Skyer og 'I'aage tog jevnlig Solen eller
Horizonten bort,

Den 1ste August var Vejret noget gunstigere, og del'
observeredes om Formiddagen en Del Solhojder fra samme
Ankerplads, forend vi lettede,

I den nedenstaaende 'I'abel betegner G- Capt. Grieg
og M Mohn ; E betegner den Expeditionen tilhorende Sex
tant .og S en Skibet tilhoreude Sextant,

Hver Iagttager bestemte sin Indexfejl. J eg fandt
den for Troughtons Sextant den 3Ite Juli ved Solen + l'
38" og ved Horizonten + l' 35". Benyttet er den forste
Vmrdi.

De fleste Observationer gjordes fra Hyttodrekket.
0jets Hejde regnedes her til 18 norske Fod eller 5.6

. Meter.

The following day, July 31st, the Expedition anchored
in Great Wood Bay, on the east coast of the island. The
swell preventing us from landing, Capt. Wille and myself
took a series of solar altitudes 'on board, with different
sextants. The atmospheric conditions were not favourable,
cloud and mist repeatedly blotting out the sun 01' the
horizon.

On the l st of August the weather cleared a little,
and in the forenoon a few solar altitudes were -observed
from the same anchorage, shortly before we got under
weigh.

In the Table given below, l+ signifies Capt. Grieg,
and M, Professor Molm: E signifies the sextant belonging
to the Expedition, and Sa' sextant belonging to the vessel.

Each observer determined his index-error, For the
Troughton sextant, I found the index-error, on the 31st
of July. to be + l' 38" by the sun, and + l' 35" by the
horizon, The first of these values was applied.

Most of the observations were made from the deck
of the roundhonse, where the eye of the observer w~s as
sumed to be 18 Xorwegian feet, 01' D.G metres, above the
sea-level.

For these 'computations, the sun's semidiameter was
taken from the .Nautical Almanac. As will appeal' in the
sequel, that deduced from the observations was somewhat
greater.

,Ve observed with the pocket-chronometer and ordi
nary watches, each timepiece being' compared, immediately
before and after a series of observations, with our chief
chronometer, the Reid. 1Ir. TOl'lloe, chemist to the Ex
pedition, assisted me in several of the observations, by
noting the indications of the watch, 'I'he Reid correction
to Greenwich mean time was computed for the observa
tions taken -

.Iuly 30 July 31 Aug 1
at + 8'" 28.'6 + 8'" 29.'2 + 8'" 30.'2

For the anchorage on the east coast of the island,
I put, as the result of preliminary computations, If iJ

70° 58.'0 and }.o = Oh 33'" 48.'3 ,V. Greenwich.
The position of the anchorage off the west coast of

the island relative to that of the anchorage on the east
side, was determined trigonometrically with tolerable exact
ness. Taking the height of the mainmast, 18.6 metres,
which, as measured from a boat by Capt. \Ville, gave an
angle of 4" 2U.'3, the distance of the boat from the ship
was found to be 245 metres. From the boat and' from
the ship (Prof. ::\1ohn)~ we simultaneously observed the SUIll

mit of the "Fugleberg" (bird-cliff), a conspicuous moun
tain-top on the west side of the island, in close proximity
to ::\1m'Y ~1uss Bay. The angle Fugloberg-i-ship, as de
termined from the boat, was 86° 3.'7; the angle Fugleberg-
boat, as determined from the ship, 90" 13.'3; and with these
results the distance from the ship to Fugleberg was COlll
puted at 2.'03. The azimuth of Fugleberg from the ship,
we found from 3 compass-bearings on 3 different courses
= N. 25° 'V. The Fugleberg should accordingly lie l'
50."4 farther north and 2' 38."0 farther west than our

Aug. 1
+ 8'" 30.'2

.Tuli 31
+ 8'" 2D.'2

Juli 30
til + 8'" 28.'6

. Efter forelobige Beregningcr sattcs for Ankerplndsen
paa 0stsiden (tu = 7uo 58.'0 og 1'0 = Uh 33'" 48.'3 ,V.
Greenwich.

Beliggcnheden af Aukerplndsen paa Vestsiden er ret
noje bestemt trigonometrisk i Forhold til Ankerpladsen
paa 0stsiden. Ved Hjelp af Stormastens HOjde, 18.6
Meter, del' fra en Band af Capt. Wille maaltes i Vinkel
til 4° 2U.'3, fandtes Baadens Atstand fra 8kibet = 245
Meter. Fra Baaden og fra Skibet (Mohn] sigtedes sam
tidig til 'I'oppeu af .,Fuglcbcrgct", en tremtrtcdondo let
kjendelig Fjeldtop paa .0ens Vestside ved ::\Llry Muss Bugten.
Vinkelcn Fugleherg-i-Skih, sect frn Baad, var 8li" 3.'7,
Vinkelen Fuglcbcrg-i-Band, sect I'm Skibet, var Du" 13.'3,
hvoraf beregncs Afstandcn fra Skibct til Fugleberget til
2.'03. Fuglebergets Azimuth fra Skibet fandtes efter 3
Compas-Pejlinger paa 3forskjellige Kurser = N. 250 ,V.
Derefter ligger Fugleberget l' 50."4 nordligere og 2' 38."0
vestligere end Ankerpladsen paa 0stsiden. Fm Fugleber
gets Fod ~naalte jeg den 29de Juli Masthojden til 0" 55.'5,
hvilket giver en At~tand af 0.'62. Skibets Azimuth fra
Fugleberget var lu;r omtrent 70°. H~raf beregnes, at



A nkerpla dsen paa Vests ide n ligger 10. "9 nordligere og l'
49 ." 1 v·estligere end Fugleberget. Ankerpladson paa Vest
siden ligger altsaa 2' 1."3 nordli gere og 4' 27 " vestligere
end Ankerpladsen paa 0stsiden . Er for den sidste (ro =
70° 58.'0 og 1 0 - 0" 33'" 48:3, saa bliver for Ankerplnd-

. sen paa Vestsiden (t o = 71° 0' 1" og t.o = 0" 34'" 6.'1.

Efter dy mindste K vadraters M ethodo beregu edo jog
do sandsyn ligste Correctioner til (tu og t....

Naar jeg derefter grupperede D iffercntserne (hvis
K vndratsum er Minimum) mellem de observerede (re du
cerede) H ojder af So lcentret og de efter de fun dn e sand
syuligste V rertlier for B redden og L rengd en beregn ode, cfter
de observerede Solrenrler, viste det sig, at Midd eldi fforont.
sen for ·on e Ran d var + U.'295 og for nedre Hand
- 0.'282, D en observerede Solradins er sanledes gjenncm
snit lig U.' 3 storre end den t il B eregningen beuyttede.
Corrigcres med denn e Storrelse, faaes de i den folgcnde
'I'abel anforte Vrerdier af Differentseme .J mell em obser
veret min us beregnet Solhojde. I Tabellcn ere all e Uhr
tider r educerede ti l R eid , og alle maal t o Solhoj dor corri
ger ede for Indexfejl , K immingdaling, Refni.ct ion, Pnrallnxe
og Solradius (Naut, Almannc's). 0 betegner one Solra nd,
u nedre Solraud. Afi resni nger ue pan. Sextanten ere gjorte
i Sectlnder og Reduction en udfor t med Secunder, men da
den ~andsynlige Fejl af en enkelt H ojde er over et halrt
Minut, opf0re s i TabeIlen Tiendedels Minut, ligesol1l Be
r cgningen efter de l1lindste Kvadraters MetilOde .er fort
mod femzifi'ede L ogar ith mer.
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anchorage oft' th e east coast, From the foot of tlu- Fugle
berg. the height of the mast. as mensurcd hy myself on
the 29th of .Iuly, ga ve an angle of lI" n:l .'fI . which corre
sponds to a distance of 1I.'(i2. .-\t th is point , the azi muth
of the ship from th e Fugloberg was about 'i0". Comput ing
with these re sults, our a nchorage oft' th e west coas t should
lie 10. "9 farther north and l ' ..W. " 1 farther west th an th e
Fugleberg. H ence, th e anchorage off th e west coast lies

. 2' 1."3 furth er north nnd 4' 2'i·" farther west th an the
anchorage oft' th e oast coast. Assuming for til l' latter .(( "
= 'ill" fl8.'U .md i." = t I;' :;;3 '" 4~.':l. tor the nuchorago off
th e west coast If , I . = 'il " (l ' 1" nm] iq, = U" :l4'" ti.' I.

By tlio meth od of t h« le:1st squnres, I computed th e
most proba ble correct ions of If " .md X".

'I'lu -n. on grou)lillg ti ll' difrl'l" 'ncl's (th o SUIII of UIl'
squares of which is :1 minimum) hdwl' l'n the ohserv cd
(duly corrected) nlti tu d.« of th e SUll 'S centre :1Il11 th ose
compute d with tl u- mosf )Il'Llh:tbl l' v.ihu-s found for lati tude
nnd longitude. nccordinz to thl' IlhSl'I'Yl'11 solar limbs, th«
menu diffcrenc« for t ill' uJlJlel' limh Jl l'llrl·d t o be + O.':! ~ li\

and for the lower - (l . ' :! ~:!. t Iu nu a.n 'm gl'. t lu-rofor«,
the observed scmidiunn-ter of th« sun is 0 .':1 g'reat l'r than
that taken for th e computa tion. ( 'Ill'l'l'e!l'd with this qu an
tity, we get till' values gin ·n in ti ll' followi ng 'l' abl l' f or
the lliffl'l'('ncl·s. . l, lu-twoon th., ohsl' l'r "ll uud the computed
sola r altitudes. In thi s 'I'nhl« :11 1 chrouomotor-t imos are
redu ced t o t hose of th o He id chronometer, an d all ubsel'\'e<l
altitudes corrected for the iutlex-crrnr, ti ll' dip of th e hori
ZOlL refrnction , }larnllnx, and the SUll'S scmidinmeter (from

:Naut. Almanac) ; 0 signit1l's uppL'r solar limb, It lower solar
limb. '1'he l'l':Hling's of th e sextant wer e not ed in seconds,
and th eir r edu ct ion computed in secon ds; but the pr obable
er ror of a single altitude amounting t o mor e th an hal f a
milll!tc, te nths of a minu te ha ye beml given ·in t he 'l' abl e.
'r ile computat ion by the n1l'th od of t he lenst sq unres is
made wit h t1 r e decimals in the logari thms.

Ankerplads paa Vestsiden. 1877. Juli 30.

(Anchorage on the West Side, 1877. ..July 30.)

Chron. Reid. Obs. Hlljde. Rand. Sext. Obs. d(Obs, A1Wu d. ,) (U mb,)

5 " ~7 m 28' 20° 57 ·'2 n. E. G. + 0·'9

5 48 I . 20 56.4 n. S. .M. 1.3
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Ankerplads paa 0stsiden. Obs, Capt. WilIe.

(Anchoraqe on the East Side.)

Ohron. Reid. Obs. H0jde. Rand. Sext. .d
(Obs. Altitude.) (Limb.)

Jqli (July) 31. 0" 38"' 59: 37° 11.'2 n. S. - I.'.!

° 59 18·5 37 2·4 n. S. -0,4
I I 56 36 5 I. 6 n. E. -'0. I

28 42.5 36 30. 3 n. E. -0·7
22 42 17 34 32. 2 n. E. --- 2. I

De 4 ferste er givet dobbelt Veegt, da de bero paa .1 1

flere Observationer hver. Man ser, at den observerede
Solradius er sterre end min, sandsynligvis paa Grund af, 11

at del' er benyttet svagere Blseudglas.

To the first 4 altitudes is attached double weight,
each being the mean of several observations, The observed
semidiameter of the sun is. greater than mine, probably
from lighter coloured' glasses having been used.

Ankerplads paa 0stsiden. Troughton's Sextant.

(Anchomge on the East Side.)

Iagttager (Dbsercer}: Mohn. 1877. Juli (Ju"!y) 30-31.

0. 8
+ 0. 4

59
36 2·9n.

34
23 59· 8

Rand. Obs. H0jde.
IOhI'011. Reid.

I

(Limb.) (Obs. Altitude.)

.. '

I
I

. I" 33"' 58:3 n. ! 36" 22·'4 --.:... 0·'7
46 23·3 o. 2. 2 - 0. I

47 23·2 o. 0. 2 -0·3
48 37·0 o. 35 58.7, +0.6
49 2I. ° o. 56. 3 -0·5
49 55·0 o. 55· 3 -0·3
5° 39·0 o. 54. 0 - 0. 3
51 20·4 o. 53·9 + I. 3
52 32.8 n. 50. I +0·4
53 29. 2 n. 47· 9 +0. I

54 22. I n. 46. 4 +0.2
55 7. 6 n. I 45· 3 + 0. 7
56 47·5 n. I 41. 9 + 0. 7
58 35·4 n. 37. 6 +°·3

2 ° 29· 7 n. 35· 4 + 2. I
22 41 38.0 o. 34 33. 2 + 0·5

43 57·5 o. 39·0 + 0. 4
48 13·0 o. 49. 6 + 0. 5

23 19 19. 6 n. 35 54· 9 + 0.6
22 .0 n. .2 -

I
Obs. H0jde.i Rand.

Chron. Reid. I .d

I
(Limb.) (Obs. Altitude,)

22" 35"' 37:9' n. 34° 31.'4 +-0.'6
37 58.6 n. 37·4 +°·4

° 22 54·0 n. 3'7 I I. 5 - I. °
37 37·5 o. 14· 9 + I. 7
4° 18,3 n. 11. 3 -0.8
42 39. 0 n. 11.0 -0·5
48 25'5 o. 10·4 +°·4
58 39·6 n. 4·0 +°·5

I ° 19·5 o. 2. 7 -0. I

13 18.0 n. 36 49. I - 1. 4
15 9·9 o. 5°·0 - 1. 2
19 23. 6 o. 46.0 + 1. 9
20 57·4 n. 41. 9 +°·4
22 11.2 n. 39· 3 -0.6
23 41. I o. 38. 5 -0. I

25 5·0 o. 36. 7 -0. I

26 23. ° n. 34·5 + 0. I

27 31. 9
I

n. 32.7 0. °
29 18·7 o. 3°·4 -0·4
29 44. 6

I
o. 28. 2 -2.0

32 36. 5 0., 26. 4 I +0.6

4."5 ± 5."5.
2' 20."9 ± 39."8
9.'39 ± 2:65.

Af all~ Observationer findes 0 ='± 0.'57 = ± 34".

drp = + 0.'07 ± 0.'09 = + 4."5 ± 5."5.
d'), = - 2.'35 ± 0.'66 2' 20."9 '± 39."8

- 9:39 ± 2:65.

All the observations taken together
± 34".

Jrf' = + 0.'07 ± 0.'09 = +
d'),..:.- 2.'35 ± 0.'66

give 0' = ± 0.'57



En constant Fejl af 10" i Hojderne vil forandre den
beregllede Bredde saa meget som 10."02 og den beregnede
Lrengde saa meget som 0.'52. Resultatet bliver saaledes
for An1ierpladsen paa .0 stsiden

70" 58' 4. "0 ± 11."4
8 24 43. 7 ± 41. U

og for Fuglebergets Top

A constant error of lU" in the altitudes will change
the computed latitude as much as 10."\12, and the com
puted longitude as much as 0.'52. Hence, the result for
our nuchorage oft' the east coast is

0" 33/11 38.'9 ± 2.'73 W. Greenwich.

and for the summit of the Fugleberg

Bredde (Latitude)
L rengde (Eonqitude]

70° 59' 55" ± 11."4
8 27 22 ± 41. 0 0" 33'" 49.'5 ± 2.'713 W. Greenwich.

Scoresby's Kart ', pan hvilket Fugleberget let kan
identificeres, lregger dette 1.'6 nordligere og 31' (10 Kvart
mil) ostliger e end min B estemmelse, Scoresby's 0 bserva
tioner gjordes den 3die og -lde August 1817. I 1878
faudt den hollandske Expedition med Skonnerten "Willem
Barendsz" , at J an Mayen ligger vestligere end paa Scoresby's
Kart. Efter min Be stemmelse er 0en atlagt· paa det af
Capt. Wille og mig over samme udarbejdede nye Kart,
del' folger senere i denn e Generalberetning.~

I An Account of the Arctic regions.
" Ogsaa publiceret i P etermann's l\Iittheilungen f.. 1f::i8 Tal'. 1,1

. og i den -nye Udgave af Sti eler's Hand-Atlas.

Scoresby's :JIap, 1 Oil which tho Fugleberg may be
easily found, places that mountain 1.'(i north and 31' (lO
miles) east of my dctcrminntion. :-:;coreby's obsorvutions
were taken 0 11 the ard and 4th of August 1817. III 1878,
the Dutch Expedition, with the schooner ",Villom Harcudsz,'
found th e I sland of .Ian Mayon to lip farther west than
it does Oil Scorcshy's map. 1·'01' till' now map of .lnn
Mayen constructed by Capt. Wilk and myself, - to bo
subsequently published ill the UPJIl'l':11 R eport, ~ - the posi
tion of the island was laid .down from my own determination
of latitude and longitude. .

I An Account of the Arctic Regions.
" This Map has already appeared in Potermanu's Mittheilungen

for 'ISif-:, PI. 13, and in the new Edition of Stieler's Hand-Atlas.




