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C. ·Wille. Magnetiske Observationer. C. 'Ville. Mag'neticnl Obsorvnticns,,

Efter den for Nordhavs-Expeditionen lagte Plan skulde
del' sages udfert Observationer til Bestemmelse af Jord

magneti smens Elementer saav el' i Land SOIll i Seen. Til
. dette 0 jemed anskaffedes og medbragtes folgeud e Iustru

menter :
Et Unifilar-Magnetometer, No , 38~ af Elliott Bl'~thers

i London. Instrumeutet blev verificeret og dets K oustanter
bestemte r ed Observatori et i Kew.

En liden Theodolit af Olsen i Kristiauia, laant af
den geogrnfiske Opmaaling.

Et Inklinatorium af .I olm Dov er , Charl ton, K ent,
und ersogt i K ew,

Et Admiralitet s-Stnudurd-Kompns, verificeret ved Kom
pas-Observntori et i Deptford .

Flere Azimuth-Kompa sser.
En Fox-Cirkel No . 30 af .John Dover, med Hj relpe

appar ater og Sliugrebord .
Flere Kronometre og Sextanter.
Et Observationstelt fra Bergens Arsenal. velvillig ud

laant af Arme-Inteudanten.
.Teg skal nu srerskilt behandle Observatiouern e pall,

Landstationer og Observationerne i Soen .

A. Dbservatinnerpaa Land-Stationer
og deres Resultater.'

a. Deklination.

Begge til Magnetometret herende Magneter VUI' Kolli
mations-l\1agneter, med Skalaer i Objectivglassets Brrendplan.
Da Instrumentet ikke var forsynet med Plan-Spejl til De
klinationsbestemmelse, men kun havde et Hulspejl til at

The Scheme of ,York approved for the Norwegian North
Atlantic Expedition, was, if possibl e, to comprise obser

vations for determining th o olonu-nts of ti-rrestrial magnetism.
alike on shor e and at sea. " 'ith this object in view, the
following inst rum ents wore provich-d.

A Unitilar l\i:tgn vto IIIl'tp1', . 1\o. .m~ , made by Elliott
Brothers. of London. This instrument was verified, and
had its constants determined, at the Kew Observatory.

A small 'I'heodolito, by Olscn of Christiauin, obtninvd
on loan from the Cl pogra phicaI ~Ul'\'l'y ,

A Dip-Circle, by .lohn Dover. of Olmrltou. Kent,
examined at K ew,

An Admirn lt,r ~t:lJld a nl-Oompass. verified at the 'Com
pass Observatory , J)pptrOl'll.

Several A ziIIIuth-t 'onlpassps.
A Fox-t :ircle, l\ 0. il l ), hy .J 01111 I)0\'81\ with auxiliary

apparatus mid gimbal-table.
Several Chronometer s and Sextants.
A 'I'ent, kindly lent from the Bergen Arsenal.

I will now pass 011 to the observations, describing
separately those taken at the land-stations and those made
at sea.

A. Observations at Land-Stations,
and their Results.

a. :J;>eclination.

Both of the magnets belonging to the magnetonieter
were collimator-magnets, with the scale ' in the focal plane
of the object-glass. The instrument not being provided
with a plane mirror for observing the declination, but



found
place ,

,~

i . having only a concave mirror by which to illuminate the
scale of the magnet, the azimuth ' had to be determined
with a ' separate th eodolite. In 187 6, the theodolite was
mounted .on its own stand, with the telescope facin g th e magnet,
and as near it as possible. This, however, proving exces
sively troublesome, I pro cured from the Horten Mechanical
,Vorks a brass suppor t , which , when placed upon th e
magnetometer , could be attached in th e manner adopted for
fixing th e deflecti on-rod. On one side of thi s brass support

1
1

was mounted the theodolite, with the foot-scr ews fitting ,
q into hol es made for th e purpose, th e other side being given
11 ' a counterpoise of lead. With this arr ange ment , the scale

of th e magnet could be easily sighte d, and th e middl e
division bisect ed by th e vertical wir e of th e th eodoli te.
'I'he observa t ions wer e gener ally taken as follows: -

The torsion of th e suspension thread havin g been
first r emoved, t he th eodolite was levelled, and t he wire
made to bisect th e' middle . division of th e scale of th e
magnet. after which th e vernier s of th e th eodolite were
read off (Magn, I). ' The theodolite was th en moved in
azimuth and altitude till its t elescope pointed a little to
th e west of th e sun, at the altit ude of th e sun's centre,
and cla mped in th at position. Th e times for th e transit
of th e precedin g an d following limbs of th e sun acro ss th e
vertical wire, wer e noted by a chronometer. This obser
vation was taken either ' with ,a coloured glass before the
eye-piece or by projectin g th e image of th e sun and th e
wir e on a white screen. Frequ ently, there wer e two obser
vers, in' which case one observed the transit of the solar
limbs, calling out at th e moment they were tangent to th e
wir e, while the other observe d and noted th e corresponding
read ings of the chr onomete r . Then , after reading off the
verniers, th e telescope was turned through the ;'enith
(nadir ), moved 180" on its ver tical axis, and th e transits
of both solar limb s observed in th at positi on by th e chro
nom eter, th e verniers being also read off.

'I'he magn et was now inverted, being turned 180·
about its longitudinal axis, and th e wire of th e telescope
of th e th eodolite again made to bisect the middl e division
of th e scale of th e magnet, after which the verniers were
read off (Magn. II).

Cir cumstances permitting, the 'magnet was again ob
serv ed in position I. Occasi onally, it was inverted several
times.

Moreover, on such occasion s the theodolite was so
moved previous to th e following set of observations, that
th e foot-scr ews should correspond with differ ent holes, and
change th e zero of it s circle by 120·. Its error s of divi
sion, however. djd not prove so considerable as to render
imp erativ e such change in position for attaining the desired
accuracy of about one minute. .

In several cases, the azimuth of a nlark was det er
mined from the observations of th e sun, and th e obserYft.
tiolls of the magnet, in both positi ons, connected with the
direct observations of th e mark.

As a rule, th e er ror of the chronometer was
from solar altitudes! taken with th e sextant at the

dot, observ er edes ntter
blev den omlagt flere

Kronometrets Stand blev i de fiest e Tilfrelde be
stemt ved Solhf.ljder tagne med Sextant paa Observations~

Magneten omlagdes, idet den drejedes 180" om sin
Lrengdeaxe, og Filamentet i 'I'heodolitkikkerten inrlstilledes
atter pan Magnetsknlaens Midtstreg, og Noniem e afirestes.
(Magn. II).

, Naar Omstrendighederne tillod
Magneton i Stillingen 1. Stundom
Gange. '

Ligesaa flyttedes, ved snndnnue L ejligheder , 'l'h eodo
liten ved den folgende Sats sanlcdcs. at, F odskruerne kom
liver i andro Huller , hvorv etl dens Cirkels N ulpunkt for
andredes 120·. D et viste sig imilllertid, at dens Delings
fejl ikke vaT saa betydelige, at denne Y exling af Stilling
var nod vendig for at opnan den t'orlangte ~ojagtighed at'
c. 1 Minut.

I flere Tilfrelde ' bestemtes Azimut at' en :Mire, til ' i!
hvilken ·Obser vat ionen af :Magne'ten i begge Stillinger blev :1

knyttet.

belyse Magnetens Ska la, maatte en sserskilt 'I'heodolit an 
vendes til Bestemmelse af Aaimut, Theodoliten opstilledes
i 1876 paa sit eget Stativ med sin Kikkert i samme Hojde
som Magneten og saa mer denne som mul igt. Da dette
voldte meget Bryderi , lod jeg forfrerdige pan H ortens me
kaniske Yerkst ed et Underl ag af Messing, del' kunde lregges
paa Mngnetom etret og frest es t il dette ved H jrelp at' de
samme Indretuinger, som anv eudtes ved D eflcktionsstaugens
Befrostigelse. P an den ene Side at' dette Underlag an-:
bragtes Theodoliten, med Fodskruerne i smaa dertil af
passede Huller, og paa den anden Side en Modvregt af
Bly, Dot var med denne Indretning altid let nt faa se
og kunne indstille Mngnetsknlaens l\lidtstreg pan Theodo
litens V crtikalfilament . Observation eme udfortes i R egelen
pan. folgenclc Maft.de:

Opbrengnin gstraadeus 'I'orsi ou ophroverles. 'I'heodoliten
nivelleredes, og ind stilledes mod F'il nmentet pan Sk alaens
Midtstreg i Mrun u-ten , hvorefter 'l'heodo)itens N onier af
lrestes (Magn. I ).

Thcodoliten dr ejedcs, sanl edes at den s Kikkert peg ede
lidt vestenfor Solen , i Solc entret s Hojde, og fastklcm tes.
'I'idspunkteme for Overgangcn af forangnnend e og efte r
folgendc R and at' Solen over Vertika ltila mentet uotercdes
efte r Kronometer. D enn e I agttagolse gjor des cnten med
Blrendglas foran Okularet eller ved at proj icer e Solens og
Fil~mentets Billede paa en livid Skjrerm. I man ge Til
frelde var del' to I agttagere, at' hvilke den ene observsrede
Solrnndenes P assage og raabte ·'N u'' i det 0 jeblik, de
tangerede Filamentet, med ens den anden obser ver ede og

: noterede tilsvarende 0 jeblikke efter-K r onometre t . N onierne
aflsestes.

Kikkerten lagdes OIU gjenne m Zenit (Nadir ), dr ejedes
180· om Vertikalax en og begge Solr andes Passage obser
ver edos i denn e St illing efter Kronometret , ligesom N oni
erne aflrestcs.



I .

stedet. H erom kan jeg henvise til den foranstaaendo Af
handling af Professor Mohn. Kronometrenes .Gang be
ste mtes efter S ammenligning med det ombord nere nde ':Xor
malkronomet er : .hvis Stand og Ga ng var best emt nesentlig
efter telegrafiske Tidssignaler fra Ohrist iania Observatorium-,
P aa et Par Ste der toges Kronometret s Stand eft er dets
St and for Greenwich 'rid og L rengden at' Observations
stedet efter Kystkar tet,

(l bser vat ionerue af alle Elementer gjor des i 'I'elt et,
Ved Observati on af Solen aab nedes T eltet netop saa vidt i
Hum os T id. som var nodvendigt.

b. Horizontal Intensitet.

Observationerne og B er egningerne udfortes efter In
strukt ionerne i "A Manual of Sci entific Enquiry"; F ourth
Edi t ion, 1871 Side 9G til 101.. Unifilar-M agnetometrets
Ko nstauter var ved K ew-Observatcriet bestemte saaledes:

Oor re ctio n for Delingsfej l ved Afbojnin gsstangen

ved 1 Foot. = + 0.00002 Foot. ' I ved G2" F .
,. 1.5 - = + O.UOOp4 - (

Svinge-Magne t, Va~rdi a( 1 Skaladel = 1.'9.
Afbojningsmaguetens Cor rect ion til 35° F =

U.OU0130 (t, - 35) + O.OOOOOOf)6 (t" ~ 35)2. .
Induktionskoefficient III = U.OOU 195.
L og 7ft K ved 60" I!' = 1.69708.
D el' er desuden givet for skj ellige H jrelpetabeller , blan dt

hvilke en for Vrerdierne af Log. 7( 2 K og L og 1/ 2 r~ for

forskjell ige 'I'emperaturer :

3

of obser vation , For. details on thi s hond. I can iv for to
th e foregoing Memoir, by Professor Mohn . ThL' rat!' of
th e chronometer was det ermined by compar ison with th e
stand ard chronometer on board, th e error and rate of
which we~'e found chiefly by mean s of th e time-signals
telegraphed from th e Christinni a ' Observatory 1. At one
or two points, th e erro r of th e chronomet er was taken
from its er ror on Gree nwich t ime and the longitude of the
pla ce of obser vatio n on' th e coastal chart.

'I'he observnt ious of all th e' elomonts were mad e' in th e
tent . For observa tio ns of tlu- SIl1I. th« tent Wl\S openod
to ju st th e necessary extent in spncc and t ime.

b. Horizontal Intensity.

The observntious and computations were made' in
accordance with the instructions conta ined in "A Manual
of Scientific E nquiry ;" F ourth E dition. 1871, pp. nu-lOt.
The constants of th e U nitilar Mng netonu-te r had been de:
termined at the K ew Obse r vatorv, as follows : -

Correction for errors of division o(Deflect ing Rod

at. 1 _Foot = + U.OU002 foot I, at G2" F.
,. 1.n - = + O.OOOU,* ,. \

Vib ra tion Magnet. vnlu« of 1 division of Scale = 1.'9.
D eflect ing Magnet, correction to :In" F. ~

0.000130 (t, - 35) + O.OOUUOU6li (t, - 3oy.
Coefficient of Induction ,L I = 0.000190.
Log ' 7C~ K at 60° F = 1.69708.
Moreover , divers au xiliary Tables are annexed, one

of which gives the values of L og. 1( 2 K and of Log. 1{2 1'3

at different temperatures,

I
Temp. I Log. ';-2 K

Log. t 1'9

F
I

1'0 = l.U 1'0' = t.: l

I
30 !- 1'.69690 9.698 59 0.0404 l

!

40 I 696 87 2 054I

50 70.2 885 067

60 708 898 080

70 714 9II 093
. 80 720 924 106

.90 1.69726 9.69937 0.04 119

Som Exenipel paa Observationernes Udfarelse og Be
regning .hidseettes felg ende, efter de .£ra Kew erholdte trykte
Blanketter udfyldte, Skemata.

1 Se den citerede Afh. Side 2.

-.

To show the mode of taking and 'computing the ob- '
serrations, copies of the printed forms in use at Kew Ob
servatory have been filled out. :and here subjoined.

I See Professor Molm's Memoir, P: 2.
1*

. -:

.,'
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Observations of Deflection, 2nd of October 1876.

Station Ohristiania; Lat. 59° 54' 43/1, Long. 10° 43' 37/1.
Mean Time at Station; commencing olt 36m p. m.. , ending lit 20m p. m.
Magnet (A) deflecting; (B) suspended. .

Deflecting Magnet

. Distance I N. End. I .Temp.

Readings

of Verniers

Mean

of Verniers

I Oorrected I Means

Circle Reading I and Differences

East

W.

,v.

26 10 I 26 25 °

Dift'.52 ,50 °

143° 13' 40/1

99 23 40

90 2 I 10

143° 17' 30/1

143 9.5°
53·°4

53· 4 9° 21 ° 9° 2 I 10
21 20

53· 3 128 13 20 128 13 20 I
13 20'

I
. 53. 2 1°5 7 4° 1°5 7 5°

I·8 °-_._- - - --

E. J
.\
j
t

E.j

1
,

"

I Foot

1.3 "

1.3 "

90° 26' 0/1 90° 26' 10/1· 128° 13' 20/1 128° li 45/1
26 2.0 22 10 105 10 25

I
143 9 4° 143 9 5°. 1,23 7 20 Dift'.

10 ° 1°5 7 5°

West,

.1 Foot W.

I
"

E.

1.3 "
W.

1.3 "
E.

j 53."4

j 53 4

1 53· 0

j 53 0

1°5 13 ° 1°5 13 °
13 ° I

t28 22 °

1

128 22 10
22 20.

13 ° I I 33 40

Mean Ob dA 1 fDfl
..( )ro = 1.0 = 26° 25' O/lserveng eso e ection U,o , .

r ° . 1.3 = I I 33 40

1°°33°

0.00244

'/}~_ m: (
X-X' I

1·' =1:3
t r 3 Log. = 9.69888 0.04070

1.00086 Sin. Uo Log. = 9.64826 9.30193

rno LX og. = 9.347 14 9.34263
o

1~' Log. =_~~0123 'I 0.00143

. X' Log. = 9.34837 9.34406

P .
I -- -2 = 0.97 618 Log. = 9.9 8953 9.99384r o

2ftl+ s = 1.00039r o

+ (to .- t) q= 0.00244
2ft

I +s (to - t) q = 1.00283r o

mo _ 3' .X-tr SIll U o ,

°

Observer earl Wille.

m
X Log. = 9·33790 9·33790

mX Log. = 0.41767
.-----...- --1----

X m X"Lm - X-.= . og. = 1.07977

3.4 664 =X = Log. = 0.539881
0·7547 =rn = Log. = 9.877791

Red. to Metr. Un. Log. = 9.663781
1.5983 = X = Log. = 0.2°366
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Observations of Vibration, 2nd of October 1876.

Station Ohristiania ; L at, 59° 54' 43", Long. 10° 43' 37".
Chronometer. Error at Station = 0" 42" 38' Daily Rate (8) = 4.'5 Accl.

. Magnet (A) suspended. -
E ffect of 90° of Torsion = 2.26 Div, = 4.'2H. One Div, of Scale = 1.'9.
At Commencement I, Mean -Time ) 1" 50'" p. m. t Semiarc } 76' t Temp. of }
At End \ at Station 12 2 \ of Vib. 122.8 \ Magnet 1 ~

t: -~·O
~~ 00 _0' = 00.
OD. ~~ . 0

to' = DO• .

7'" 16:5
16·4
16·4
16·5
16·5
16.6

Mean (2)

1°5 41'" 00:0

I 15 4 1 43·5
12 5 42 27. I

135 43 11.0

145 43 54· 5
155 44 38.3

Scale moving apparently to the Left
., -- - - _ .

Time of I No. Time of Ti mo
Centre passing- ! of Centre pnssing ~f

wire Vib. wire 100 Vib .

Time
of

100 Vib.

7" 16.'4 5 I 2" 33'" 43.'5
16. 4 15 I 36 27· I

16·5 25 I 35 10·7

16·5 35 I 35 54·5 ' 1

. -- :~: :- ~~ I_ _~~:~ : ;
i 30 Dift'. \ 3 38. 2

( I) = j- 7 - - "16.5 105 at : 40 59· 9 I

38. ' 1

2 1. '7

5· 5
49. 2

33. 0

16·5

4°"
4 1

4 2

42

43 .
44

Mean

13°
14°
15°

100

38.3 -

2 1.'7
5. 3 i 110

t •

49.0 120

32.7

16·3
0.0

3

4°

33"'
34
34
35
36

37

- Scale moving apparently to- the Right
--- _.. _- - -

Time of 1

1

No. Time of Xo. I
Centre passing ~f I Centre y a'ssing of 1

1wire vu. i wire Vib. .
1---;-------.:.----"------+------

Xo.
o(

Vib.

l :
° 2 "

10 1
20 I
3° I
~~ I

Dift'. 1- - - - --,--'--

100 atl 2

Log. = 0.63997

Log, = 9.99997
- - -- -

T, Log. = 0.63994
2

T ,ll Log. = 1.27988

. -Log. .= 9.99950

T~ Log: = 1.27.938
n:tK Log. = 1:69705
7c~K

mX = - TT Log. =0.4 1767

m'
X' Log. = 9.34837

mX - i~ =x- Log. = 1.9693 0

X' = 3.4 249 Log. = 0;53465

m'~ . Log. = 9·76604
1n'= 0.76387 Log. = 9.88302

T 2 ~ T 2 } 1 + H _ q (t _ t) + ~l X. t.
, , F , o m. \

Mean (1) :::; 7'" 16.50

" (2) =7 16.4 8
- - ---- --- -- - -.-

To= 4.'3 649

9.347 14

6.29003

0·99997

0·99 995

= 0.00282

= 1.0°°79

ac'

~l Log.

mOLX og.
°

•Observation of Torsion.

T,=T. t1- 86~00 - ~~ ~.
8

1- 86400

m
fl -;-- XO= 0 .00088 Log.

°

- 16 , = 0.00001

8 aa' -
, 1 - 86400 - 1'6 = 0·9 999 4

1 +!!F
- q (to - t)

ino+ ~l -;-' -
X, = 0.00088

H ~ .

I + F - q (to~ t) + ~l -r-r- X: = 0·99~85

Circle turned Scale Mean Diff.

0° 4°

+ 180° 44·3 39·75 4·55
0° - 39·5

180° . 35 ·5 40. ° 4·5
0° :l° ·5 4·5

9°· = 2.26 = 4·'29

.
Observer earl W·il le.



c. Inklination.

Det Doverske Inklinatorium bavde tre Naale. Aflses
ningen af Naalespidsene sker ved Mikroskoper. Nonierne
angiver Minutter. .Observationerne udfertes og beregnedes
efter Instruktionerne i Manual of Scientific Enquiry Side
103-105. Felgende Skema benyttedes:

6

c. Inelination.

Dover's Dip-Circle bad three needles. The ends of
tbe needles are observed witb microscopes. 'I'he verniers
read minutes. The observations were taken and computed
in accordance with the instructions in "A Manual of Sci
entific Enquiry," pp. 103-105. The printed form was as
follows:

Magnetic Dip.

Station Christiania, Date 2nd of October 1876.
Needle No. 1.

Setting of Azimuth' Circle 640 49' + 640 28' =r 640 38'.
Remarks . . Magnetical Pillar III the Park of the Observatory.
Time lOh 55"' a. m. to 'Oh 5"' p. m.

I Poles direct B dipping Poles reversed A dipping
----------...,
Face I Readings of Needle Readings of Needlei=l

Q) ufEl
,

Upper end I Lower end I I::l lustr. ! Lower end i Mean Upper end Mean
I-l I. ...,
m
i=l

H 7 IQ 5·'5 7ID 6.'Q 7IQ 5·'7 7 ID 1O' 7ID 12-' 7 IQ 11.'0
'4-<
0 4· 5 5· 5 ,5· ° 9 12 10. 58Q) ::J2Q. 4. 0 4. ° 5·0 9 t I 10.0
~

..,q
~ .--------

0...,
Q) Mean =a 71 5. 2 Mean = b 7I 10·5- I"0
Q)'

I

I
IQ)

71 ° 7° 58 7° 59 71 I 7° 5.8 59· 5Z r

'4-< I ° 59. 59· 5 I

I

58
0 H I

IQ) 1T.J I ° 7 I ° 60
~. ~

;:: I

1· 70
~

I

I Mean· = a' 7° 59· 5 Mean = b' 59·5
'"

~ 71 17 71 14 71 15·5 71 21.5

I

71 20 71 20·7Q)
m

16I-l 14 IS 21 19 20.0Q)
f;. 8
Q). 1T.J IS 13 14 20. I 19 19· 5I-l ~
Q) t3:
~

I.Q)
Q) Mean - a" 71 14·8 Mean = b" 71 20. IZ I I-

I

'4-< 71 7 71 10 71 8·5 7° 41

I

7° 43 7°0 E-' 42. °
Q) 1T.J 3 6 4· 5 41 43 42: °Q ..,q
cd ~ 8 6. 5 I~ 5 4° ! 43 41. 5

----

Mean - o'". F 6. 5 Mean - bill
7° 41. .8- -

a" 71 14. 8 b" 7I 20. I

a' 7° 59· 5 b' 7° 59· 5.
a 7I 5. 2 b 7I 10·5

4 26.0 4 11. 9
---------

Mean of Means - 7IQ 6.';; Mean of Means- (j 7ID 2·'97-
Do. Do. =a 71 6. 5

--

a +.(j Dip 9· 47
Observer earl Wille. -2-.-

71 4· 74



I. Bergen.

Ved Observatoriet paa Nordnes. Bredde (f' =' 60° 23' 54" ,

L rengde ). =, 5° 24 ' 0" E. Greenwich.

7

I. Bergen.

Observatory at Nordnes ; latitude (I' = 60" ~3' 54",

longitude J.. == 5" 24' 0" E. Greenwich.

Horizontal-Iniensiiei.

1876, Ma; 22.

Afbojning:;;-Onservation Kl. U til 1,30 :Min. Eft.
Temperatur to = 62.°5 F. Afbojningsvinkel, for

Afstanden 1'0 = 1 Fod, U o = 28°. 58 ' 55" . Iagttager C.
Wi1le.

Svingnin gs-Observati on Kl. 2,6 Min . til 2,18 Min. E ft.
Temperatur t" = 65.°5 F. Observeret Svingetid '1'0

4.'4919 . K ronometret vinder daglig 3'. H alve Svinge
bue ved Begyndelsen a = 77.'9, ved Enden cc' = 24.'7.
Torsion for en Dreining af 90°, U = 11.'78. Iagttager
C. Wille.

Resultai. Med P == 0.02300 faaes ?n == 0.766.60 og
Horizontalintensitet X == 3.223 8.

Inklination.
KI. 3,0 til 4,30 Min. Eft. Nual No. 1. C. Wille.

R esultat. 8 72° 24.'3. '

Horizontal Infensify.

1876, May 22.

Observation of Deflection : 12 a. m. to 1,30 p. m.
Temperature t" = 62.o

() F .: nnglo of deflection for
the distance r = 1 foot. 11 == :!8" ()8' 55". Observer

t1 • 11

C. wm-,
Observatiou of Vibration : :?,li p. m. to 2.18 p. m.
Temperature t, = l)i'J."i'J F.: oliservor] time of one

vibration 'l'o=4.'4H1n ; chrouomotor I:!a i n i n~ daily 3'. ~t'lIIi

arc of vibration at conunoncenu-ut a = 77.' ~\ at end cc' =
24.'7. Torsion for a. twist of UO", /(. = 11.'78. Observer
C. Wille.

R esult. - With P = 0.U2300,1II will be = 0.7G660
and the horizontal intensity X = 3.2~38.

Inclination.
3,0 p. .ru. to 4,30 p. Ill. Needle No. 1. Ohserver

C. Wi1le.
Result. H 72° 24.'3 .

2. HUSH.2. HUSH.

. .
rp = 60° 59 .'6 ; i == 4° 37' E. Greenwich.

a. Teltplads paa 0 en, hvor Hr. Lexaus Hus staar, a.

(f ~ 60" 5H.'() ; },,::;:: 4" 37' E. Greenwich.

'I'ent on the main island, where

Mr. Lexnu's house stands.

Deklination. 1876, Juni 10, fandtes ved korrespon
dereude H ojeler af Prof. Molm l Kronometret Mewes 575
at vrere 0" 28" 30' foran Steelets Middel tid og dets daglige
Accelera tion 5:93.

Samme Dags Eftermiddag best emtes fra 'l'eltpladsen
Azimut af "Poleletind", en Fjeldtop med Varele paa Indre
Sulen, del' liggel' i en Afstand af 18.5 7 Kilometer fra
Huso.' D el' ~-bserveredes i 3 Satser (1, li og lil) med
Cirkelens Nulpunkt i 3 forskj ellige Stillinger, og i liver
Sats Omlregnin g af Kikkerten gjennem Z enit (1· og 2).
o = Object == P oldetinds Varde, 0 = Oirkelnfhesning
for Soleus Cent ru m. Ch. = Kronometertid. O. =Fornn
gnnendo Solrand. 10 == Efterfolgende Solrand, U =Uhr
kor rektion. lYI. T : = Middeltid. E:::: 'I'idsj evniug. t =
Sand Solt iel. 0 == Solens D eklination. rp = Br~dden.

a =SolensAzimut. N. P. = Oirkelens Nordpnnkt. A ==
Azimut af Objektet.

1 H. l\Iohu. Astr. Obs., Side O.

'.

Dedillat-ion. - On the 1Uth of .Iuno, 1876, Professor
Molm ' found th e error of tIll' chro uoiuot or, Mewos, No .
575, from equal altitudes. to lll' 0 " ~i) '" 30' fast ~n local
mean time, ami its daily ncceh-rat iun ;"): \13.

In the afternoon of thl' snm« day, the azimuth of
"P oldet ind," a. iuouutain-top with a trigonometr ical signal ,
on th e island of Indre Sulm'l, distant from Hus0,1 8,57
kilometres, was determined from t lu- tent, W e observ ed
in three sets (1, H, nnd HI), with the zero-point of the
horizontal circle ill tlll'l'1' different positions, and for each
set reversin g th e tL· ll'sCO IH· tlll'ollgh tlw zenith (1 and 2).
o == object = Poldetiml Sigll;d ; 0 = reading of limb
corresponding to th e sun's contr«: Ch = time by chrono
meter ; 0 ; == preceding solar Ii III!J : C:,' == following "solar
limb ; U == error of chronometer ; M. 1'. == mean time; 'E
== equation of time ; t = apparent solar time; 0 = decli
nation of sun; (f = latitude; ~~ = azimuth of sun; N. P.
= circle r eading corresponding to the astronomical meri
dian (North Point); A = azimuth of object.

I H. l\lohn. Astronomical Observations, p. O.
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O.
o
Oh. 0 1

" 10
Oh.
U.
M.T.
E.
t

o
q.

a
o
N.P.
O.

A.

I JI III

1 2 M. 1 2 M. 1 2 M.

. 165° 7·'1 7·'5 165° 7"31 44° 55·'5 55 ·'0 44° 55·'25 284° 32 .'0 31..'25
I

284° 31.'6I
I

46 16·5 " 67· 5 46 42. 0 289 52.5 104· 5 290 18. 5 173 15. 0 71. 25 I 173 43· 1

71. 3m 0'5 7m 3.'5 71. 5m 2.'0 7" 2I m 26.'0 25m 32.'5 . 7" 23m 29.'2 . 71. 39"' 3 1.'5 44m 9.'0 17" 4 I m 50.'3,
5 38.3 9 41.5 7 39· 9 24 4·2 28 9·4 I 26 6.8 42 7. 0 46 43·7 I 44 25· 3I_ _ _~~• • -

71. 6m 20.'95 7 24 48.0 7 43 7·8
-0 28 31. 53 -0 28 31.6 -0 28 31.7

6 37 49·4 6 56 16·4 7 14 36. I

+ 44 ·0 + 43·9 + 43·9
6 38 33· 4 6 57 0·3 7 IS 20.0

23.° :J-' 20" 23° 4
,

20" 2l ' 4' 20"
60 59 36 60 59 36 60 59 36

~- - _... ._- -. -
.N 70 18.'0 W N 66 28.'t w I N 62 41.'0 W

46 42 0 290 18·5 173 43. I
II-7 0.0 35 6 47 . 2 236 24 . I
165 7·3 44 . 55· 2

I
284 31.6

N 48° 7· 3 E N 48° 8.'0 E N 48° 7·'5 E
I

Azimuth of Poldetind = N .;18° 7.'6 K

..
Samtidig maaltes 'H or izont alvinkelen mellem Polde

tind og Gavlen af et Hus med Theodoliten og fandtes =
130° 50.'1. Altsaa bliver Azimut af Gavlen = N 1780

57.'7 E eller S 1° 2.'3 E.

The horizontal angle between Poldetind and th e gable
of a house , was measured at the same tim e with th e th eo-'
dolite, and found to be 130 0 50 .'1. H ence, the azimuth
of the gable = N 178 0 57.'7 E, or S 10 2.'3 E .

Klokkeslet. Magnet 1. Gad. .,
Dirt'. Magn et ll. Gavl, Diff. i.\L Decl.

(H oll r .) (G able.) (G able.)
. 1

2780 39' 295° 17° 5' 278° 27' 295°
I'

17° 20' 17° 12·'5 I SO 14·'83" 20m p. m. 44' 46.'5 !

7 30
" "

2i8 13 235 22 17 9 217 49 ' 1235 22 17 33 17 21.0 I 18 23·J
I '
I

51. 25m p. I 18" 19·'m.'

After mounting the magnetomet er , he took the fol
lowing observations, with th e telescope of th e instrument,
to determine the collimation of the axis of the magn et: -

On th e 13th of -Iune, Professor Mohn took the fol
lowing observations to det ermine the declin ation, whilst I
swung the ship for deviation of compass. The th eodolite

[. and stand was now moved 0.75 metre south-south-east from
I its form er position . Taken from thi s point, the azimuth of
I Poldetind will be 0;'1 less, or N 48" 7.'5 E.

I
11

11

Den 13de J uni tog Prof. Mohn felgend e Observa
tioner til B estemmelse af Deklinationen, paa samme Tid
som jeg svang Skibet for at bestemme Oompassernes De
viation. Stativet med Theodoliten rykkedes 0.75 Meter
mod Sydsydost fra den forrige Plads. H erved bliver
Azimut af Poldetind fra den nye Plads 0.'1 mindre, eller
N 48° 7.'5 K

Magnetometret opstilledes paa sin Plads og del' gjor
des felgende Observationer, med Instrumentets ege~ Kik

.kert, for at bestemme Magnet-Axens Collimation.



Magnet I.

79° 27' 20"

28 35

27 35

. M. 79° 27' 50"

10' 24" = 10.'4

9

• I

Magnet 11.

7 30

Med Theodoliten toges felgende Observationer. With the theodolite he took the following observa
tions:

Klokkeslet. Magnet rr. Poldetind. Declination.(Hour.)

22" 34m 266° 33' 153° 19' 18° 28' W.
54 43 19 18

23 I I 41 20
53 4° 19·5 20

° 28 48 17·5 12
31 44·5 16
53 SI 18 9

I 5 48 17 11
32 44 IS
SI 42 17

3 55 44 17 IS
4 17 46 17 13

27 47 17 12-, 54 48 17·5 12
5 5 49 10

22 50 9
37 49·5 17 9
59 5° 9

6 16 SI

I.
17·5 9

49 53 6

Ved grafisk Udjevning findes felgende Vserdier for
Deklinationen.

Computed from diagramatic interpolation,. the fol
lowing values were found for the declination,

22h
30m 18° 25 I h

3 0 m 18° IS' 411
30m 18° 12'

23 ° 22 2 ° 17 5 ° I I

23 30 19 2 3° 19 5 3° 10

° ° 17 3 0 18 6 ° 9

° 3° 13 3 3° 16 6 3° 8

° 12 4 0 IS 7 ° 7

og saaledes Middel for KI. 2.45 m Deklination 18° and thus, as a mean for 2Ab p. m. the declination is 18°
14.'7 W. 14.'7 W.

DIm norske Nordhavsexpedition. C. Wille: j\Iagnetiske ObservaticlIer. 2



Horizontal-Intensitet.
1'876, Juni 10.

Afbejnings-Observation. KI. 55 Min. Eft. til6.0 Min. E.
to = 50. 0!,> ; r o = 1, no = 2£)° 30' 47"; r o' = 1.3,

no' = 12°.49' 35". O. wm-.
Svingnings-Observation. KI. 4.3 Min .. Eft. til 4.15

Min. Eft.
to - 52.°1, To = 4.'52585; s = 4.'88; Cl = 76'; Cl'

19'; n = 12.'82. O. Wille.
Reeuliiu: P = 0.022999-; In = 0.76534; .X = 3.1732.

1876, Juni 15.

Svingnings-Observation. KI. 12.15 Min. til '12.27
Min. Eft.:

tu = 56.u8; 'fu = 4.'530G2; s = 4.'9.; et =50' cl' =
~1', u -:- 12.'51. H. Molm.

Afbejnings-Observation, KI. 1.20 Min. til 1.45
Min. Eft.

tu = 56.'2; ~~o = 29° 29' 40"; nu' = 12° 48' 35".
H. Mohn.

Resnltat. P = 0.02462; In = 0.76500; X = 3.1751.
Svingnings-Observation. KI. 2.4 Min. til 2.16 Min.

Efterm.
to = 57."2, Tu = 4.'52H15; s = 4.'£1; Cl = 72'; Cl' =

22', n = 10.'87. H. MoIm.
Efter den foregaaeude Afbojnings-Observation beregnes

X = 3.1750.
Svingnings-Observation. KI. 6.6 Min. til 6.17 Min.

Efterm.
to = 54. °8, 1'0 = 4.'52880; s = 4 .'~); et = 57'; Cl' =

19'; n = D.'03. H. Mohn,
Efter den foregaaende Afbojnings-Observation beregnes

X = 3.1746.

1877, Juni 4.

Afbojnings-Observation. KI. . 4.0 Min. til 4.55 Min.
Efterm.

tu = 52.°9; nu = 28° 37' 12."5; nu' = 12° 27' 27."5.
O. Wille.

Svingnings-Observation, KI. 6.57' Min. til 7.8 Min.
Efterm,

tu = 48.:8; To = 4.'5902; s = 2.'8; Cl = 74'; Cl' =
26'; It = 3.'99. O. wm-.

Reeultai. P = 0.02433; In = 0.74415; X = 3.1761.

10

Horizontal Intensity.

1876, June 10.

Observation of Deflection: - 5.5 p. m. to 6.0 P m.
to = 50.°5; ro = 'i; no = 28° 30' 47"; }'u' = 1.3;

no' = 12° 49' 35". O. w.n-.
Observation of Vibration: - 4.3 p. m. to 4.15 p. m.

to = 52.°1, To = 4:52585; s = 4.'88; Cl = 76'; a'
19'; n = 12.'82. O. Wille.

Result. - P =0.022999; m=0.76534; X=3.1732.

1876, June 15.

Observation of Vibration: - 12.15 p. m. to 12.27
p. m.

to = 56.°8; To = 4:53U62; s = 4"~); et = 50', et'

31, u. = 12.'51. H. Mohn.
Observation of Deflection: - 1.20 p. m. to 1.45 p. m.

to = 56.°2; no = 29° 29' 40", 'no' = 12° 48' 35".
R. MoIm.

Result. - P = 0.U24li2: In =0.76500; X=3.1751.
Observation of Vibration: - 2.4 p. m. to 2.16 p. m.

tu = 57.°2; Tu = 4.'52815; s = 4.'9; CI= 72'; c' =
22', u. = 10.'87. H. Molm.

Computed from the preceding observation of deflec
tion X = 3.1750.

Observation of Vibratiofr: - G.o p. m. to 6.17 p. Ill.

to = 54.°8; To = 4:52880; s = 4:\:); [( = 57'; a' =
19'; u. = 9.'03. H. Molm.

Computed from the preceding observation of deflec
tion X = 3.1746.

1877, June 4.

Observation of Deflection: - ·tu p. m. to 4.55 p. Ill.

tu = 52.°9; no = 28u 37' 12."5; no = 12° 27' 27."5.
C. wm-.

Observation of Vibration: - 6.57 p. m. to 7.8 P Ill.

to = 48.°8; To = 4.'59U2; s = 2:8; Cl = 74'; cl' =
26'; n = s.no. O. wm-.

Result. - P = 0.02433; In =0.74415; X=3.1761.

Inclination.

1876, June 12: - 10.30a:m. to 11.45a.m. Needle
·N0.. 1. O. Wille.

r
i

Inklination.

1876, Juni 12. KI.lO.30Min. til 11.45 Min. Form.
Naal No. 1. O. wm«

e == 72° 43.'35.
Samme Dag. RI. 1.30 Min. til 2.5 Min. Eft. Naal

No. 2. O. Wille.
e = 72° 40.'96.

Same Day:
2. O. Wille.

(-J = 72° 43.'35.
1.30 p. m. to 2.5 p. m. Needle No.

(-J = 72° 40.'96.
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Smume Dag, ; Kl. 6.15 Min . til 7.b Min. Eft'. Kaal

No. 1. C. Wille.
H = 72° 43.'9.

187G, Juni 15. KI.. 10.05 Min. til 11.53 Min. Form.
Naal No . 1. H. Molm.

H = 7'2° ,46.'02.

Samme D ug. KI. 7,7 Min . til 7.32 Min. Eft. Nunl
N o. 2. R . Mohn .

fj = 72° 43.'!).
1876, June 15 : - 10.55 a, m. to 11.53 a, m. Needle

No . 1. H. Mohn.

fJ = 721
' 43. 'Bf) .

fj = 72° 45.'05.
1877, May 23 : - 5.0 p. Ill. to 6.45 p. m.

N o. 1. C. wm-.
Needll'

fj = 72° 46.'02.
7.7 p. m. to 7.32 p. Ill. N eedle No.

G.15 p. m. to 7.5 p. m. Ne NU(' No.

Sam e Day:
2. H. Mohn .

Same Day:
1. C. wm-.

fj = 72° 45.'05.
Kl. 5.0 Min. til 6.45 Min . Eft. Nunl

H = 72° 43 .'35 .

1877, Maj 23.
Ko. 1. C. Wille.

(J. Et S183:'r paa 0 stsiden af Havnen.

Deklinaiion. J uni W. I agttager: Professor Mohn.

fJ. An Islet at the east side of tho Harbour.'

Declination. .Tune Hi . O!Jsl'r n 'r Professor l\lohn.

Fra det Punkt, hvor 'I'heodolit en vnr opstillot fora u
Magnetometret, ku ude P oldet ind ikke sees pan Gruud nf
at et nrermere liggende' Fjeld kom i Vejen. -Men frn et
nrerliggend e P unkt paa Skj rer et, i SSE for det forste, var
P oldet iud syulig. P aa 0en, hyorTelt et stod, sanes P olde
tind i samme Ve rtikal som Observntionspunktet paa Skjrerot,
naar T heodoliten flyttedes, lodr et paa S)'nslinien til P olde
t ind, 41.4 Meter mod SE frn Observntionspuu ktet i 'I'elt ct .
H vra f beregnes, at Azi inut at: Po lde tind. seet frn 'I'heodo
Iitens Plads paa Skj reret, vnr

48° 7.'6 - 7.' 7 = 47° 59.'9 E,

From the point at which tlu- t lu-ndolite was mounted
in front of tIll' mngu ctomot or , Poldotind could not ht'
sighte d, a mountain in th e vicinity intercepting th e view
in that dir ection. Poklot iud was visible however from an
adjacent point south-south-past of the former. From tlio
island on which was pitched the tent. Pold ot iml could hI'
sighted in t lu- sanil' vort icnl :IS tlu - point of observat ion on
the islet, nttor moving t lH' thoodolit«. perpcndiculnr to the
line of vision. -! l A motri-s sout h-past of the point of OUSI\\'

vation ill th e tent, Honco, t he nzimuth of P oldetind as
observ ed 1'1'0111 the position of tlu- th eodolite on the islet,

" 'as -

F ra den sondre Ende ut' Skjreret snnes en nnden
f:iel'll Fjehltop 10° 2[-, ' nord enfor P oldetind. .Fm Obsorvn
tiouspuuktet paa Skj reret saaos Val'll en pan Rusa 1820 27'
t il venstre for den nrevnte F jeldtop, Viukeleu mellem Huso
Varde (i SW) og Poldetind (i NE) r eguet over No rd vnr

folgelig 192" 52'. D u P oldet inds Az imut var N 480 0' E,

bliver Azimut nf Huso Var de : .

From tlu- soutlu-m oxtn-mitv of th e islet could he
seen an oth or distan t mounta in-top. I n" ~f) ' north of Polde

tind . ~i!:dltl·d irom t lu: point of obsorvntion on tho islet,
H llSO signal wa s 1X:!" 27' to tlu: l\'ft of that summ it .
'1'he angle between HllSO signal (bearing S\V.) and Poldo
ti nd (bear ing NE.) r eckoned through the north, was accord
ingly HJ2" 52'. 'l'h e azimuth of Poldet ind being N 48" 0'
E. t hat of H uso signa l is

H12" 52' - 48" 0' = K. 144" 52' W = S 35" 8' W.

KI. 11,10 Min. F orm. gjor des Iolgende Obser vntioner : [':I .
, A t 11.15 a. 111 . th e following obsorvnt ions were made:-

Declinati on

Magnet
Huse Var de (Ruse Signal)

Vinkel (Ang7e)

I 159° 31 '
213 . 3°

53 59
Middel (Meau )
Azimut at' Huso Va rde

II 339
0 3' I 159" 4'

393 30 2 13 30
_ ._ ._._ - -

54 27 54 26

S 54" 8' W
(Azimuth of S ignal) S 35 8 \V

19" 0' W

II 1580 50 '

2 13 30

54 40

Om Efterrriiddagen opstilledes .I ustru ruentem e paa
Skj roret paa en anden Plads, i Nserheden af den forrige.
JJa Solen var synli g, benytte des den til Azimutbestemmelse.

In the afternoon the instruments were Bet up at a
point on th e islet near to that previously selected. The
SUIl bein g visible, th e ' nziniuth was found from solar obser

vations.
2*
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Ch. 017h 4 I m 50 .' 46 m 17.'5 7h 44 m J:75 Magnet I 70 23·' 75

" 10 44 2;)·5 48 52.7 46 38 . I IT 57 . 0

7 45
I 37. 020 · 9 .

U. -0 29 6. I Magnet 7 ~ 43· '7

M. .T. 7 16 14. 8 Magnet 187
0 43·'7 -- 180 0

.

E.. 3 t , 3 N. P. 2°5 45 .· 3
t 7 15 43·5 Dec1. 180 1.'6 W.

a N 620 26. '8 W .
0 143 18. 5

N. P. 2°5 45· 3

Horizontal-lntensitet.
1876. Juni 16.

Afb ejnings-Dbser vation. K1. 12.0 Mm. til 12.37
Min. E ft.

to = 03.°8 ; U o = 29° 30' 52."5; uo' = 12° 50' 25 ."6.
H. MoIm. ;

Svingnings-Obser vation. K1.1.0 Min. til 1.10 Min. E ft .
to = 60.°5; To = 4.0331; s = 4.'9 ; a = 33' ; a' =

7' ; u = 0.'2 1. H. Mohn.
R esultat : P = 0.02075; m = 0.76655; X = 3.1686.
Afb0jnings-Observation. K1. 2.0 Mm. til 2.20 Mm.

Eft.
to = 53.°8 ; Uo = 29° 20' 1". H. Mohn,
Beregnet efter foregaaende Svingnings-Observation faaes

m = 0.7654 og X = 3.1734 .

Inldinaiion.

1876. Juni 16.

K1. 6.10 Min. ti16.49 Min. E ft. Naal No. 1. H . Molm.
(J = 720 44.'8.

e ,

3. Reykjavik.

cp = 640 8' 30"; ), = 210 54' 8" V- Greenwich.
Den grenn e Plume ved Kon sul Simons Hus.
Deklination. 1876. Aug. l ste fandt jeg ved corre-

sponderende H ojder af Solen, at Kronometret Kullberg
viste 2" 6m 55.'6 foran Stedets Middeltid ved Middag '.
Kronometret vandt daglig 0:60.

Den 29de Juli om Eftermiddagen bestemte jeg Azimut
af en Mire.

1 Se H. l\Iohn. Ast r. Obs. Side 6.

Horiepniol. I ntensity.
1876. June 16.

Observation of Deflection : - 12.0 p. 111 . to 12.37
p. m.

to .:...- 03.°8 ; 1lo = 29° 30' 52 ."0 ; ?to' = 12° 50' 25."6.
H . Mohn.

Observation of Vibrat ion : - 1.0 p. m. to 1.10 p. m.
to = 60.°5; To 4.5331 ; s = 4:9 ; (I = 33' ; (I' = 7';

u = 5.'21. H . Molm,
Eesuli: - P = 0.02075; ni = 0.76655 ; X = 3.1686.
Observation of Deflection : - 2.0 p. 111. to 2.20 p. m.

to = 53.°8; Uo = 29° 25' 1". H. Molm.
Computed from the preceding observation of vibration

m = 0.7654 and X = 3.1734.

Inclinoiion.

1876. June 16.

6'.10 p. ill. to 6.49 p. m. Needle No 1. H. Mohn.
H -: 72° 44.'8.

3. Reykjavik.

ct = 64° 8' 30" ; A = 21° 54' 8" \V. Gr eenwich.
The grass-plot 'adjoining Mr. Simson's house.
Declination. 1876. Aug. 1st I found the K ullberg

chronometer, from equal solar altitudes 1, to be at noon
2h 6m 55.'6 fast on mean local time ; chronometer gaining
daily 0:60. :

On the 29th of July, after noon, I determined the
azimuth of a' mark.

1 See H. Mohn. Astronomical Observations, p. 6.
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2 1\1.
s' 30"' p. m.

MRgn et Mire. (Jfao·k.)

95° 9·'5
95 10.0

95 10.0

95° 9·'8

240 23· 7
202 5. I - 180 0

38° 18.'6 W.

= N 145° 13.'9 W
95' 9· 8

D ecL .

,I 21° 34.'0

II 22 3+· 5
121 37. 5

I
I A

.i Mire
1- -N P- - ----

Magnet

7" 35m 13.'1
u: 2 6 54. 2

M. T. 5 28 18·9
E. 6 . 10· 7

t 5 22 8. 2

a N 90° 5.' 4 W.

0 15° 18. 25

N . P . 24° 23. 65

O. 95 9· 75

A. N 145 13.'9 W.

O. 95° 10.'0 9·'5 9511 9·'75
0 149 54. 0 150 42. 5 15° 18.25

Ch. 01r 32m 5:5 35 m 46:0 7" 33m S5· 75

" 10 34 4 1. 5 38 19· 5 36 30. 50

H orizouiol-I ntensitet.

1876. Juli 31,

Afbejnings-Observation . KL 10 til 11 F orm.
tu = 55.°0; u'o = 36° 26' 451/ ; no' = 150 31' 551/ .

C. Will e.
Svingnings-Observ ation. In. 12.6 Min. t il 12. 18

1Iin. E ft .
to = 57.°5; '1'0 = 0:005u; s = U: 60 ; Cl = 76' ; Cl' =

23' ; n = 10.'4 . C. Wille.
R esultat : P= 0.0223 1; 'In = 0.76 147; X = 2.6141.
Svingnings-Obse rvation. K L 3.57 .Min. til 4.10 Min .

Eft.
to = f> 7."S ; To = 4: 9810 ; s = 0:60 ; Cl =76' ; a' =
It = 8.'5. C. Wille.
Athojuings-Observation. K L 5.10 :Min. t il 6.10 Min.

Eft.
t: = 57.°0; no - 35° 59' 221/. C. Wille.
R esulted: Med P = 0.02231; In = 11.7612 ; X

2.04:07.
Inklination.

1876. J uli 28. Kl. 5.0 til 6,35 E ft . Naal No . 1.
C. Wille.

fJ = 76° 28.'5.
1876. A ugust 1. KL 1.20 Min. til 2.20 Min. E ft.

. Naa l );' 0 , 2. C. Wille.
fJ = 76° 26.'3.

Hori eoniol Intensity.

1876. July 81.

Obser vati on of D eflection: - 10 a. Ill. to 11 a. Ill.

to = 55.00 ; no = 36° 26' 451/; tt'o = 150 31' 551/,
C. w.n«.

Obser vation of Vibration: - 12.0 p. Ill. to 12.18
p. Ill.

to = 57.00; rr o= 5:uU5u; s = U:uu ; a = 76'; ct' =
~3'; n = 10.'4. O. Will c.

R esult : - P = U.02231 ; In = u.7li147 ; X=2.6141.
Obser vation of Vibration : - a.!'>7 p. m. to 4.10

p. Ill.

to = 57.oS; To = 4: U81U; s = u: liO; a = 7(j' ; a' =
23'; n = S.'5. C . Will c.

Qbsel'\'atioll of D eflecti on: - fd 0 p . Ill. to 6.10

p. Ill.

to = 57.ou; nil = 350 5U' 221/ . C. Wille.
Hesuli: - W ith P = 0.02231; m = 0.7612 ; X

2.6407.
inclination.

1876. July 28: ~ 5.0 p. m; to 6.35 p. m. Needle

N o. 1. C.Wille.
fJ = 76° 28.'5.

1876. Aug. 1: - 1.20 p. m. to 2.20 p. m. Needle

No. 2. C. Wille .
fJ = 76° 26.'3 .



4. Namsos.

er = 64° 28' 12" }" = 11° 31' 33" E. Greenwich.
Ved Bund en af Bugten nordenfor Byen, c. 7 Meter

fra Stranden, strax sondenfor St ien, del' forer videre til en
Grind.

Declination. 1876. August 19 fandt Prof. Mohn ved
corresponderend e Hejder af Solen 1 Kronometret Frodshams
Korrektion til Stedets Middeltid lig + 0" 31" 47:85.
Kronometret vandt daglig 5.'12.

Den 18de August om Eftermiddagen gjorde vi begge
i Forening Observationer til Bestemmelse af Azimut og
Deklinatiou.
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4. Namsos.

er = 54° 28' 12" I. = 11° 31' 33" E. Greenwich.
At the head of the bay, north of the town, about 7

metres from the shore, and dir ectly south of the pathway
leading to a gate.

Declination. 1876. Aug. 19 Professor Mohn found,
from equal solar altitudes;' the error of the Frodsham
chronometer on mean local time = 0" 31m 47," 85; chro
nometer gaining daily 5:12.

On the 18th of August , in the afternoon, Professor
Mohn and myself took observations to determine the azi
muth and declination.

Oh. 01 5k
' 47'" 54' 51m 53' 5k 49" 53.'5 I Magnet I 98° 26'

10 50 18 54 17 52 17· 5 I II 99 0
" I

5 SI 5· 5 I I 98 26

U. + 31 5 I. 7 I 98° 43I

M. T. 6 !
Magnet 278° 43·'0 180°22 57. 2 -

E. -0 3 29. 2 N. P . 292 25·9
t 6 19 28.0 DecI. 13° 42.'9 W.

a N 80° 2.'9 W.

· 0 212 23·0
- -- - _ ._---_.-

N. P. 292 ~5'9

Horieonicl-Iniensiiei.

1879. Aug. 18.

Afbejnings-Observation. KI. 11.30 Min. Form. til
12.50 Min. Eft.

to = 67.°3; u, = 31° 29'42" ; uo' = 13° 35' 40".
O. Wille.

Svinguings-Observation. KI. 1.51 Min. ti12.3 ~~in. Eft.
to = 70.°7; To = 4:7183 ; s = 5:12 ; a = 76' ; a'

= 24' ; u = 4.'1. C. Wille.
Resultat: P = 0.02671 ; m = 0.75760 ; X = 2.9639.

Inklination .
1876. August 19. KI. 10.30 Min. til 11.30 Form.

Naal No . 1. O. Wille.
fJ = 74° 2.'3.

Samme Dag. KI. 5.0 Min. til 6.0 Min. Eft. Naal
No. 2. H. Mohn .

fJ = 74° 2.'3.

1 H. Mohn. Astr. Obs. Side 7.

Horizontal Intensity.

1876. Aug. 18.

Observation of Deflection: - 11.30 a. m. to 12.50
p. m.

to = 67.°3; Uo = 31° 29' 42" ; 1l / = 13° 35' 40".
C. Wille.

Observation of Vibration : - 1.51 p. m. to 2.3 p.lll.
to = 70.°7; To = 4.'7183 ; s = 5:12 ; a = 76' ; a' =.

24'; u = 4.' 1. C. Wille.
R 8S1tlt : - P = 0.02671 ; m = 0.75760 ; X = 2.9639.

Inclination.
1876. Aug. 19 : -- 10.30 a. m. to 11.30 a. m.

Needle No. 1. O. Wille.
fJ = 74° 2.'3.

. Same Day : - 5.0 p, m. to 6.0 p. Ill. Needle
No. 2. H. Mohn.

fJ = 74° 2.'3.

1 H. Mohn. Astronomical Observations, r- 7.
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5. Bod.6. 5. Boda.

(r = 67° 17' 14" A = 14~ 24' 51" E. Greenwich.
I Nrerheden a~ Stranden, noget osteufor den ostligste

Landgangsbrygge.
1877. August 13 observerede Prof. Mohn Solhojd er

samtidig rued at jeg tog de magnet iske Observationer I.

Yed de forste fandtes umiddelbart Standen af Kronometret
Frodsham for Stedets sande ·Tid (U ').

Cf' = u7° 17' 14" I. = 14" :?4' ;)1" Eo llrl'l·\Iwich.
~ ear the shore, a little to the east of the most easterly

landing-pier .
1877.' Aug. 1;3 Professor Mohn observed altitudes

of the sun, whilst I took magnetic observations'. By direct
computation from the altitudes, he determined the error
of the Frodsham chronometer on apparent local time (U').

Deklination. Declination.

1877. August 13 .

Oh. 0\ 5" 59 m

" 10 6

D'

t

a
o
N . P.

. !

4m 22:0
i

6" I m 43:75 i Mrumet I
6 . 46. 0 4 6.50 ! '"

! II
I

6 2 55. 1
- 0 57 ~ 8

6
Magnet

0 57· 3 N. P .

N 84° . 4·'5 W. Dec1.
188 34. 2
_ 0- __ __._ .___

272 8. 7

800 +1.'5
80 13. 6

80 27· 55

260 27·55.- 1800

272 8. 7

I 10 .p.'2 W.

Horieonial-Intensitet.
. 18'77: Aug. 13.

Svingnings-Observat ion. K1. 12.10 Min . til 12.23

Min. Eft.
to = 77.°6; T o = 4:9275; s = 3:4 ; et = 76'; et' =

20'; 16 = 3.'4 . O. Wille. .
Afbojnings-Observation. K1. 4.30 Min . til5.30 Min. Eft.
to = 72.°7 ; 1£; = 32° 46' 20"; 1£0' = 14° 6' · 35".

U. Wille.
R esuliai: P = 0.02445 ; ?It = 0.74020 ; X =2.7854.

Ink lincd1·on.
1877. August 13. K1. 9.45 Min. til 11.10 Min.

F orm. Naal No . 1. O. Wille.
fJ = 75° 21.'4

Horizontal Intensity.
1877. Aug. 13.

Observation of Vibration : - 12.10 p. m. to 12.23
p. m,

to = 77.°6 ; 'I', = 4:927fl; s = 3:4; et 7u' ; et' =
25'; u = 3.'4. C. Wille.

Observation of Deflection : - 4.30 p. m. to 5.30 P: m.
to = 72.°7; 1£ = 32° 46' 2U"j no' = 14" u' DO".

O. Wille.
Result: - P =.0.02445 ; 111- =0.74020 ; X =2.78fl4.

inclination.
1~77. August lD: ·9.4o ·a. 111 . to 11.lUa.m. Needle

. No. 1 C. Will e.
fJ = 70" 21.'4 .

6. Trumsa.

(/' = ouo39.'1 A = n;" b9.'3 E. G-reenwich.
. On the beach, a few hundred paces north of the

landing-pier at Storstennes, ou the east side of Tromse

Sound .
Latitude and longitude f1;0111 the coastal charts. Error

of chronometer (Frodsham) on local time computed from
error on Greenwich time and the longitude of the chart.

Astr onomical Observations, p. f;.1 H. Mohn.1

- - - -

.

Bredde og L rengde efter de norske Kystkarter . Kro
metrets, Frodshams, Stand for Stedets Tid er beregnet
efter dets Stand for Greenwich Tid og Kartets Lamgde.

6. Tromsa.

1 H. Mohn. Astr, Ohs. Side R.

(r = 69° 39.!1 A 18° 59 .'3 E. Greenwich.
Ved Stranden, nogle hundrede Skridt nordenfor Bryggen

red Storstennes, paa 0stsiden af 'I'romse-Sundet.

..
. ~ .-., .

, ' .: ~ .
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Deklination. Declination.

1877. Juli (July) 11.

Ch. 016"

" 10

U.
M. T.
E.
t '

a
0'

N. P.

24 m 4.'0
i6 ,36. 0

29"' 56.'5 6" 27"' 0.'25 1 Magnet I 80· 10.'25

32 28.0 29 32.0

I
- II 80 20. 5

6 28 16. I 80 15·4

+ 22 56. 0 .
Magnet 260· 15·'4 - 180·

6 51 12. i N. P. 270 33. I

-0 5 14· 5 1--DecI.- 17· 7 W.10
6 45 57. 6

N 7 I · 30 .'9 W
199 2. 2

270 33. I

Horizontal Intensity.

1877. July 11.

Observation of Vibration : - 4.2 p. m. to 4.16 p. m.
t; = 56.04 ; '1'. 5.'0459; s = 3.'4 ; a = 74' ; a' = 21 ' ;

H = 5.'7. . C. Wille.
Observation of Deflection : - 5.35 p. m. 6.13 p. 1U.

to 12.45 p. m.

to = 56.06; Ho = 35· 0' 35"; uo' = 140 59' 37."5.
C. Wille.

Result: - P = 0.02142 ; m =0.74260; X=2.63G5

Inclination.
July 11: - 11.40 a. m.

1. O. Wille.
H = 76· 21.'85.

1877.
Needle No.

Horizontal-Intensitet.

1877. Juli 11.

Svinguings-Observation. KI. 4.2 Min: ti14.16 Min. Eft.
t , = 56.°4; T~ = 5.'0459 ; s = 3.'4; a = 74'; a' =

21'; tt = 5.'7 . C. Wille.
Afbfjjnings-Observation. RI. 5.35 Min. til 6.13 Min.

Eftm.
t l'.'~ ·6 3~· 0' 3-" , . 140 59' 37 ',,-o = uu . ; Ho = DD ; Ho = . D.

C. Wille.
Besuiud: P = 0.0214f!; m = 0.74260; X = 2.6365.

Inldination .
1877. Juli 11. KI. 11.40 Min. Forin. til 12.45 Min.

Eft. Naal No. 1. C. Wille.
H = 760 21.'85.

7. Hammerfest.

rf = 70° 40' 11" J. = 23~ 40' 26" E . Greenwich.
Paa F uglenes, i Nrerheden af Meridiaustotten, Tids

bestemmelse ved Solhojder af Prof. Mohu den 9de og lOde
Juli 1878. 1

7. Hammerfest.

rf' = 70· 40' 11" A. = 23· 40' 26" E. Greenwich.
At Fuglenes, near by the arc of' meridian terminus

column. Error of chronometer found from altitudes of the
sun, taken by Professor Mohn on the 9th and 10th of
July, 1878. 1

D eklinaiion.

1878. .Iuli 9 om Eftermiddagen bestemte vi Azimut
af Kirkespiret. Observationsuhr Lommekronometer, hvis

. Korrektion til Stedets sande Tid var funden = + 51m 20.'4.

Den lOde Juli RI. 12.35 Min. Eft.. bestemte jeg
Deklinationen.

Declination.

1878. July 9, in the afternoon, we determined the
azimuth of the church spire, obser ving with the pocket
chronometer, for which the error on local apparent t ime
was found to be+ 51m 20:4.

On the iou, of July, 1235 p. m , I d~tel'lllined the
declination.

1 H. l\Iohn. Astr. Obs. Sid e 12-14. 1 H. Molm. Astronomical Observations, p. 12-1 4.
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O. 229· 9' 10.'0 229· 9,'5 Magnet. Mire. (.1/a1·k.)

' 0 18 41. 5 19· 27·0 19 4· 25. I 80· 4.'0 48• 51.'5
Oh. 0 1 6h 14'" 26.'4 17'" 46.'° 16h 16'" 6.'2 IT 79. 36. 7 48 52.0

10 16 5° ·0 20 15.° . 18 32.5
487,9 5°.35 , 5I. 75

6 17 19·35
A= Nu' + 51 20·4

143· 32.'75 'E .
Mire 48 5 I. 75

t 7h 8".' 39· 75 N. P. 265 19·0
a N 66· 32.'5 W Magnet 259 5°·35 180·
0 19 4· 25 DecI. 5· 28.'6 W.
N. P. 85· 36.'75
O. 229 9· 5
A. N 143° 32.'75 IE. !

Horizonial-Iniensiiei. .
Svingnings-Observation. 1878. ' Juli 9. Kl. 5.40

Min. til 5.52 Min. Eft.
to = 55.°7; To = 5.'0660 ; s = 7: 0 ; a = 76' ; a ' =

19' ; u = 2.'49 . O. Wille.
Afbojnings-Observation, 1878. Juli 10. Kl. 12.45

:Mill. ti l 1.30 Mill. E ft. '
to = 64.°9; Uo = 37° 22' 9"; uo' = 15° 54' 10" .

C. Wille.
Reeultoi : P = 0.01896; m = 0.7627; 1 X= 2.5484.

Inklination.
1878. Juli 10. KI. 10.45 Min . til 11.55 Min. Form.

Naal No. 1. O. Wille.
o = 76° 54:25.

8. Vard8.

(f' = 70° 22' 24" A = 3 1~ 7' 51" E. Greenwich.
Paa Frestningen Vardohus's Glacis, 170 Meter Nord

for .F testuingens Midtpuukt.

Horisonicl-Inieneiiei.
Svingnings-Observation. 1878. J uni 26. KI. 1.4

Min. til 1.13 Min. Eft.
to = 50:4; To = 5: U418 ; s = 8.'0; a = 72' ; a' =

28' ; U = 4.'08. C. W ille.
Afbojnings-Observation. 1878. Juni 26. K I. 5.10

Min til 6.5 Min. E ft .
to = 47: 8 ; 'n o = 3~ 0 11' 12"; uo' = 15° 48' [30" .

C. wm-.
Resultat : P = 0.022 59 ; m = 0.7616 X·= 2.5737.

In klinaNon.
1878. J uni 26. KI. 10.40 Min. til 11.37 Min.

Po rm. Naal No. 1. O. Wille.
e = 76° 52.'4.

I Magneten var i 1878 opmagnetiae ret,

Den norske Nordhavsexp edi tt on, C. Wille: !l[agnetis ke Observationer.

"

Horieonial Iniensib).
Obser vation of Vibration . 1878. July 9 : - 5.40

p. m. to 5.52 p. m.
to = 55.°7 ; . T" = 5:0660 ; s = 7.'0 ; a = 76'; a' =

19' ; U = 2.'49. O. wm«
Observation of Deflection. 1878. July 10 : - 12.45

p. Ill. to 1.30 p. Ill. . .

t, = 64.0£1 ; 1/o = 37° 22' 9"; 1/: = 15" 54' 10".
C. Wille.

Result : - P = 0.01866 ; m =0.7G27 ;1 X = 2.5484.

Inclination.
1878, July 10 : - 10.45 a. m. to 11.55 a. m.

Needle No. 1. . C. Wille.
fI = 76° 54.'25:

8. Vard8.

({' = 70° 22' 24" I. = 31° 7' 51" E. Greenwich.
The glncis of Vnrdohus, 170 metres nortl i of the

centre of the fortress.

Horizonial Intensity.
Observation of Vibration. 1878. June 26: - 1.4

p. m. to 1.13 p. IlL

t. .= 50:4; To = 5:0418; s = 8.'0; a = 72' ; a' =
28'; 1t = 4.'08. O. Wille.

Observation of Deflection. 1878. June 26 : .....:. 5.10
p. Ill. to 6.5 p. Ill.

to = 47: 8 ; Uo = 37° 11' 12" ; ~t; = 15° 48' 30".
C. Wille.

Result: - P = 0.02259 ; m = 0.7616; X = 2.5737.

Inclination.
1878. June 2G. 10.40 'a. m. to 11.37 a..m. Needle

No. 1. C. Wille.
e = 76° 52.'4.

I

I The Magnet had been re-magnetised in 1878.

.3



B. Observationer i Se-en og deres Resultater.

Ved Expeditionens Udrustning "~r det paatrenkt, at
del' skulde gjore s fuldstteudi ge maguetiske Observationer
ombord, naar man var i Se en, H ertil havdes fuld strendigt
Apparat i Admiralitet s Standard-Kompasset og Fox-Cir
kelen. M ed denn e sidste foretog jeg i 187 6, und er Sk ibets
Udrustning, pan. Bergens Obs ervatorium de nodv endige Af
vejninger. Under Expcditionens Oph old i Huso fra den
l Ode til Hldc .Iuni samme Aar gjo rdes all e de fornodne
B asis-Observ ntiouer. D e magneti ske Elementer s Storrelse
bestemtcs, SOIl1 ovenfor vist. i Land r ed absolute ::\Inalinger.
D eviationen bestemtes saavel for Styr e-Kompassot som for
Fox-Cirkelens Plads og med Fox-Cirkclen maultes Inkli
nation og Intensitet under forskjellige nulngte Kurser, idet
Skibet blev svunge t ved Hj.elp nf Trosser. D el' toges
Svingnings-Ob servationer t il B est emmelse at' Coefficienterne
fL og A.

V ed Beregningen af de mod F ox-Cirkolen ombor d
maalte Iuklinationer og Iutensit etcr, fandt Prof. Mohn. at
disse ikke kuurle bringes til indbyrdes Harmoni, med mindre
Indexfejlcn for Fox-Cirkelens ~ anl sntte s hell' HI Minuter
storre, end den fnudtes af de Observ nt ioner. del' var gjorte
i Land pan. sruume St ed og til samme 'I'id med F ox-Cirke
len og med Iuklinatoriet.

Da vi den 22de -Iuni 1876 i meget roli gt Vejr og
rolig So forsogte Obs ervationcr med F ox-Cirkeleu, viste det
sig, at Skibet , vel nrermest pall. Grund nf det lan gsomt
vir kende Styre nppnrat, 1 ikke kunde hokl es pan Kurs rued
den Stohed, som udfordredes t il at Observ ati onerue kunde
gjores med nogeulundc ?il ojagtighed, ligesom Skibets verti
kale Bevregelser ungtet den ro lige So viste sig yderst hin
drende i snmme Retning. B eregningen af Obs ervationerne
gay ogsan et utiltredsstillend e R esul tat. K un en Gang
sen er e for sogtes, ncmlig under Sejlndsen iud til 'I'h orshavn ,
Observationer med F ox-Cirkelen. V et yders t urolige Y ejr,
som Expcdi tionen havde i 187 0, forbod all e videre F orsog
i dette AnI'.

I 1877 hindrcde saav el V ejret, som den Umstrendig
hed, at jeg maatte gaa fra Huso t il B ergen for at fan ind
sat ny Mellemaxel i Maskinen : mig i at for et age Bnsis
Obseryationer . I 1878 var Expedi t ionen und er Hejserne
saa gnnske optagen af andre mere nodvcndi ge Gjore maa l,
at del' ikke lemedes 'rid til at tagc undre magnetiskc Ob
servationer ombor d end til B cst emmelse af l\lisvisningen .

Sa aledes forenede sig Skibets magneti ske K onstitution,
om jeg saa maa kalde det, dets langsomtvirkende Styre
apparat, dets Letbeyregeligh ed og ringe Bredd e, uroligt
Vejr, Reparation af Maskinen og H ensynet til Expeditio
nens Bovedarbejder, Lodningel': Temperaturmaalinger og
Skrabninger, til absolute Hindringer mod Fox-Cirkelens

1 C. WilIe. Apparaterne og deres Bru g. Side 4.
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B. Observations at Sea, and then' Results.

. The Scheme of Work approved for th e Expedition
included complete seri es of magnetic olrsorvations at sea.
for which we had th e Admiralty standard compass and th~

F ox circle. With the latter instrument, I undertook in
1876, at ' th e B er gen Observatory, whilst th e ship was
fitting out: the necessary weighings. During the stay of
th e Expedition at Huso, fr om the 10th to the 19th of June,
same yea!': were taken all necessary base-observations. 'I'he
deviation was det ermined alike . for the steering-compass and
th e positi on of th e Fox circle, and inc lin ation and intensity
were observed with the Fox circle on different course s, th e ship
being swun g the .whil e by means of hawsers . Observations
of vibrati on wer e taken to det ermine the coefficients ,1.1 and A.

In his computat ions of inclination and inten sity ob
serve d on board with th e Fox circle: Professor Mohn could
not he found, attain satisfactory agr eement for the r espec
tiv e r esults unl ess t he index-error for th e needle of the
F ox circle wer e put as much as 1U minutes gre ater th an
th e error found fr om the obser vat ions taken on shor e in
the same place and at the same tim e with th e Fox circle
and with th e dip circle .

On taking a few preliminary observations with th e Fox
cir cle: .Iune 22ncl 1876 , in very fine weather and a calm
sea , it was found impossible: chiefly no doubt owing to the
tardy act ion of th e stee ri ng-appa rntns. ' to keep the ship
sufficiently ste ady on her course for observ ing with coIll

parative accuracy ; moreover, the vertical motion of th e
vessel, calm as was the sea, . proved a serious obstacle to

th e attainment of anyt hing like trustworthy det erminations,
'I'h e computed r esults, too, wer e not to be r elied upon.
Only once afterwar ds. viz. when nearing 'I' hors huvn, did
we try to observe with th e F ox circle ; ind eed t he boister
ous weather encountere d by t he Expedition throughout the
summer of 1870, precluded any further attempt on the
first crui se.

In 1877 I had no oppor tunity of taking bas e-obser
vati ons , hoth by reason of th e weather and th e discovery,
on arriving at Huso, of a defect in th e engine-shaft : necessi- .
tat ing om immediate r etu rn to B ergen to get a new one
put in . In 187 8 th e prosecntion of other and more illl
pOl'tant exploratory work left no tim e for magnetic obser
vations save those r equired t o determine declination.

'l'lms, the ship's magnetic properties, so to speak , the
slow action of her steering-apparatus, her gr eat mobility
and trifling breadth of beam, rough weather, time lost in
r epairing the engin e, and r egard to the main' objects of
th e Expedition, v.iz. sounding, determining temperature: and
dredging the bottom: - proved one with th e other in-

1 C. "'ilIe. The Apparatus, and H ow Userl, 1'. 4.



Anvendelse i Saen, Betingelser for dens heldige Amen
delse er et bredt Fartej, en let Styring, roligt Vejr og
tilstrrekkelig Tid, sarnt frernfor alt en saadan Plads for In
strumentet, at de med sanune tagne Bestemmelser af In
klination og Intensitet harmonerer.

Det er saaledes kun Misvisnings-Observationerne. del'
have ledet 'til brugbare Resultater.

Ferend jeg gaar over til at beskrive den i Soen an
vendte Fremgangsmaade og give de beregnede Resultater.
maa jeg ferst omtale Resultaterne af de Observationer. som
gjordes i Huso til Bestemmelse af Kompassets Deviation.

Den 13de Juni 1876 svaug jeg Skibet paa Huso
Ram for at bestemme Kornpassets Deviation. Sviugningon
udfortes ved Trosser. fastgjorte i Land. For liver anlagt
Kurs (16 forskjellige Streger), paa hvilke del' observerodes,

pejledes med Kompasset Varden paa Poldetind. Snmtidig
obsenerede paa TeItpladsen i Land Prof. Mohn. pnn gin~t

Signal, Magnetometret tilBestemmelse af den absolute
Deklination. Fra Teltpladsen var, som ovenfor Side 8 :111
fort, Azimut af Varden paa Poldetind K 48" 7.'5 E. Dn

Fartojet (Standard Kompasset ombord) under Svingntngcn
laa meget nter i Vertikalplanet mellem 'I'eltpladson og
Poldetind, bliver Azimut af Poldetind for Standard-Kom
passet ombord N 48.°1 E. Poldetinds Afstand fra Huso
er 10 K vartmil, saa at en Forrykning lodret paa Sigte
linen mellem begge Steder af 0.°1 svarer til 32.4 :i\Ieter,
en Afstand, del' er meget storre end Forrykningen af Kom
passetsT'lads under Svingningen.

'I'rrekkee Azimut af Poldetind - 48.°1 - fra Pej
lingen af Poldetind, faar man det sande Azimut af Kom
pasnaalens N ordende eller den devierende Misvisning. Den
felgende Tabel indeholder Observationerne og de deraf be
regnede V rerdier for devierende Misvisning.
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superable obstacles to the use of the Fox circle at spa.
The conditions for ·successful observation with till' instru
ment are a vessel broad in the beam and easy to steer.
calm weather and sufficient time, and above all such a
position for the instrument as will admit of 'satisfactory
agreement in its dctermiuntions of inclination and intensity.

Hence. the only observations attended with trust
worthy results. were those taken to find the declination.

Before proceeding to descriho the method adopted at
sea and give the computed results. 1 must first set forth
the results of the observations tnkcn at Huso for deter
mining the deviation of till' compass,

On the li3th of .1 unv, 1~7t;. I swung the ship in
Huso harbour, by nll':111S of hawsers. to obtain till' dovia
tion of the compass. For eH'r." C!lIll'SP b~' compass {It;
different points) on which 1 obsenl'(l. thv bearing of the
Poldetind signal \\":18 tnl«.n with till' compass. Professor
.JIollll. at a given signal. simultunoouslv observing the nuur
notometcr in the tent on shor«, to dvt.-rmine tlu- absoluto
declination. As proviously stntod, pag'l' 8. the azimuth of
th« Pokl-tmd signal from th« tent was N. -18" 7.'f) R
l\ow,as the ship (stnudnrrl compass on board) lay when
swinging wry nonrIv in thv vortical plane between tlu- tent
and Pcldetind, tho azimuth of Poldvt.ud for t~1l' standard
compass on board will be :\'. -t~."l E. TIll' distance of
Poldotind from Huso is 1\l milt's: nud hence a chnng« in
position of 0."1 perpendicular to the lint' of vision between
both places, corresponds to 32.-1 mvtrcs. a distance much
greater than is that corresponding to the change in the
position of the compass during the swinging of the ship.

If the azimuth of Poldetind - 48."1 - be subtracted
from the bearing of Poldetind, we get the' true azimuth of
the north end of the compass-needle. or the deviating
variation. In the following Tnble are given the observa
tions. and the values computed- from them, for deviating
variation,
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Tallene i den sidste Rubrik, den devierende Misvis
ning, afsattes som Ordinater paa Rudepapir, med Tallene
i den anden Rubrik, anlagt Kurs paa Standard-Kornpas,
sorn Argument, P aa grafisk Vej droges mellem de afsatte
Punkter den sandsynligste Kurve. : og af denne K urve ud
toges felgende Vrerdier : C = Anlagt Kurs efter St . Kom
passet. D = D evierende Misvisning.

The figures in the last column, the deviating varia.
tion , were set down as ordinates on ruled paper, with the
figures in the second colunm as abscissre. A free hand
curve was then drawn as nearly as possible through all
the mark ed points, and from this curve were deduced the
following values (C signifies "course by compass;" D, "de
viating vari ation") : -

I
.

C 'D C D C D C D

N 18.°8 W E 37·°0 wls 17.°8 W W 0·°4 W
N 10° E 21.3 S 80° E 37· 4 S 10° ",V ' 13·8 N 800W 1.6

.20 23. 8 7° 37· 3 20 10.0 7° 3· 3
3° 26. I 60 36. 6 3° 6 6 60 5. 2

4° 28·4 5° 35. 2 4° 3. 8 5° 7. 2 .

5° 30. 8 40 33. 0 5° 1.6 4° 9·4
60 33. I 30 30. 0 60 0.6 3° 11. 8
7'0 35·0 20 26. 5 7° 0. I 20 14. 0
80 36. 4 10 22. I 80 0. ° 10 16·5

Medium af de devierende Misvisninger i denne Tabel er

18.°68 W est.

Ifelge Side 7 var Midd el-Misvisningen paa Teltpladsen
paa samme Tid 18° 14.'7 = 18°.24.

Paa Skjreret ostenfor Havnen fandt Prof. Mohn (Side
11) den 16de Juni Misvisnin gen om Formiddagen = 19°
O!, om Eftermiddagen 18° 2' , i Middel 18° 31' = 18°,52.
Da Fartojet und er Svingningen laa mellem Teltpladsen og
Skjreret , turde det vrere rigtigst at srette Misvisningen pna
Skibets Plads lig ·1

18.°38 W est.

Dette Tal er kun 0."30 mindre end .Middeltctllet (If
de deoierende .1vIisvisninge-r ombord. Det sidste giver saa- Ill'

ledes den stuule Misvisning med. en Noja.rfiig7;ed (if mindsi
en halv Gracl. Efter dette Priucip udfortes Misvisnings- 1

1

besternmelserne i Seen. Til Bedomruelse af Skibets mag- .'11\

netiske Forhold hidsrettes de beregnede Vrerdier for Kon
stanterne Deviationa-Formelen.

The mean of deviating variation III this Table IS

18'.°68 W .

As previously shown, page 11, the mean declination si
multaneously found at the tent was 18° 14.'7 = 18.°24.

On the islet east of the harbour, Professor Mohn
found the declination in the forenoon of the 16th of June
= 19° 0', in th e aftern oon 18° 2', giving a mean of 18°
31 ' = 18.°52. Now, as the vessel lay when swinging be
tween the tent and the islet , th e declination for the ship's
position may be put at .

18.°38 W .

This value is only 0.°30 less than the mecm of the
dem'ating variations observed on boord. H ence, this mean
gives the true 1)ctriat£on within half a degree. On this prin
ciple was determin ed the vari ation at sea. To show the
magnetic influence of the vessel, th e computed values of
th e constants in th e deviation formul a are her e given . -

11 = 0.°0 ; B = ,- 18.°--17; C =- 0.°45; D = + 2.°47; E = + 0."23.

D eviationen er 0 for anlagt Kurs :Nord og Syd,
Maximum , 18."5, for Ost og W est,

Misvisnings-Bestemmelseme i Seen udfortes paa fel
gende Maade. Skibet blev, i roligt Vejr og under Solskin,
ved Maskine og Ror bragt til at ligge an forskjelli ge, i
Regelen 16, Kurser, saa jevnt som muligt fordelte over
hele Horizonten. For hver af disse anlagte Kurser bestem- "I

tes Vinkelen mellem D iametralplanet og Solens Vertikal- .1

'I'h e deviation is 0 with the ship 's head due north or
south , its maximum with the ship's head due east or west
being 18.°5.

Th e determinations of declination at sea were per
formed' as follows: - In calm, bright weather th e ship's
head was brought upon different points of th e compass, as
a rule 16, as- regularly distributed r ound th e circumference
as possible . For each of these points was determined the
angle between the midship line and the vertical circle of



cirkel. Dette gjordes en enkelt Gang (i 1877) ved Hjeelp
af Kompassets Pejlapparat, men i Regelen (i 1878) paa
nedenfor beskrevne Maade.

. Da enhver Pejlings N ejagtighed vresentligst beror paa,
at Kompasnaalen er i Ro og rigtig indstillet i den devie
rande magnetiske Meridian, og da Naalen let kan bringes
i Svillgninger ved Manipulationen af Pejlapparatet, naar
dette er anbragt direkte paa Kompasdaasen, anvendtes til
Pejlinger Wille's Azimuth Pejlskive, et Instrument, som jeg
konstruerede i 1869 og som siden har vreret reglementeret
i den norske Marine. Instrumentet er fremstillet i hos
staaende Figur, og vil lettelig forstaaes af Tegningen.

::?1

the sun. On one occasion (1877) this was done by means
of the, sight vanes on the standard compass. but subse
quently without exception in the manner described below.

As the accuracy of every bearing is. mainly dependent
upon the compass-needle being steady. and parallel to the
deviating magnetic meridian, and as the needle will be
easily caused to vibrate when manipulating the bearing
apparatus, if the latter be fixed direct to the compass-box,
- all bearings were taken with Wille's Azimuth Dumb
card, an instrument devised by the author in 1869~ and
which has since been officially adopted for the Norwegian
Navy. The instrument is represented in the Figure.

Paa Grund af Bevregeligheden om Tapperne b og c vil
Ruglen d, del' er af Bly, altid holde Tappen a vertikal, og
Ringen !, del' med sit Centerstykke' kan drejes om den
evre Del af Tappen a, vil saaledes indtage en horizontal
.8tilling og bibeholde denne under Skibets Bevregelser.
Ringen er inddelt i 360 00g er tillige mrerket med de 8
Hovedstreger N, NO, 0, SO o. s. v. Til Overkant af
Tappen a er fastskruet Tverstykket g, paa hvilket er an-

The ball d, which is of lead, moving readily on the
pivots band c, will always keep the pivot a perpen
dicular; and the ring t. which along with its centre-piece
can be made to revolve about the upper part of the pivot
a, will accordingly take a h~rizontal position and keep it
during the motion of the vessel. The ring is divided into
360 degrees, with separate marks for the 8 cardinal points,
N., NE., E., SE., &c. To the upper edge of the pivot a is
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mserket to diametralt staaende i\ ulpunkter (I ndexer): og
Beslaget h skal n ere saaledes placeret, at naar Pejlskiven
nedsrettes i dette med sine to Tapper i i, saa skal Linjen
mellem de to N ulstreger paa det faste 'I'verstykke g vrere
parallel med Skibets Diametralplan . Om en tynd ere Port
srettelse af Tappeu a bevreger sig D iopterlinenlen le med
sine Dioptere, og kan frustes i en hvilk cnsoruhelst Vinkel
med g ved Hjrelp af Skruen 7.

Pejlingen foregik altsaa saaledes: En Observator pas
sede Styriugen og nflreste nojagtig nnlngt Kurs i Observn
tionsojeblikket, en anden havde E: ronometret og i\ otice
bogen, og en tredie stod ved P ejlskivcn . Naar Skibet gik
stet, ud en C, iringer, og Kompnsu nnlen vnr i Ho, pejltes
Solen enten dir ekte eller, naar dell var hnjere pna Himlen,
ved Hjrelp af Sk yggpn nf den vertikale 'I' rnad og Diameter
stregen pa n Lineulen k, Xnar disse var uojagtig over et ,
raabtes "N u !" og Krononu-trets Viseud e notercdes ; dereft er
opgav es anlagt Kurs, der ligr-ledes notercd cs, og Ringen f .
drejedes sanledos, at den sruu me Kursstreg kom over et med
N ulpunktet paa rI. Inddeliugen paa Ringen liavd e da n0j
agtig sruume Stilling til D iametmlplauet SOIll Inddelingen
paa K ompnsr osen havde i det 0 jehlik: da del' blev raabt
"N u", hvorpaa Pejliugen nrln-stos pa n Ringen i Aalmingcn
og ligeud for Diameterstregen paa Linealen le, somom den
var aflrest direkte pan Kompasrosen. Dersorn Linealen le
under' en forlig eller agterlig Pejling drekker N ulstregen,
benyttes de to Hjrelpestreger, del' er anbragte et vist Antal
Grader til Siden af den egentlige N ulstreg.

Kronometrets Stand for sand Tid ombord bestemtes
enten efter dets Stand foi· Greenwich Tid og Skibets be
regnede Lrengde eller, naar Dagstiden VUI' gunstig, det er
Solan ikke for nrer Meridianen, ved at tage nogl e.Solhejder
og deraf beregne Solens Timevinkel.

Af den saaledes fundne U hr korrekt ion, de~ efter
Kronometret noterede 'I'id, Bredden ot{ Solens Deklination
beregnedes Soleus Azimut, Forskj ellen mellem Solens
sande Azimut og Pejliugen af Sol l:'n gas de til de forskjel
lige. anlagtt' K urspr svarpllde Vrerdiel' for den devierende
Misvisning. Efter den ovenheskreme grafiske Methode be
stemtes derpaa Middpltallet af de l"Ph idstant e Vrerdier for
denne, h\'ilket :m toges SOIll uell sallu e l\lis\·isning.

De f0lgende Tabeller indeholder Observationerne og
de deraf udledede Resultater. t = Klokkeslettet efter sand
Soltid, S Pejling af Solen, a Solens Az.imut.

screwed a cross-piece: g~ marked with two diametrically
opposite zero-points (indices), and the frame. h must be so
placed that, on inserting into it th e dumb-card with its
two pivots i i, the line between th e two zero-points on the
fixed cross-piece q will he parallel to the middle for e and aft line
of th e ship. On a thinner continuation of th e pivot a moves
a. cross-piece, k, with sight-vanes, which admits of being
fixed at any required an gle with ,g by means of the screw 1.

'I'he bearings were tak en accordingly as follows: 
On e observer looked to th e steering, and read off th e exact
compass course at the moment of observation, another had
charge of the chronometer and noted the time, and a third
obse rv ed the azimuth dumb- card. Now, when th e ship kept
stea dy on her course without yawing: and with th e com
pass-needl e at r est: th e bearing 'Of th e sun was tak en either
dir ect 0 1', for gre ate r altit udes , by the shadow of the ver-

I t ical wire and th e ' diameter-line on the cro ss-piece le. The
!. moment th e shadow of th e thread and the lin e wer e exactly

coinc ident, observ er No . 3 call ed out to his colleague with
th e chronometer, who noted and enter ed the time, after
which th e direction of th e ship's head by th e compass was .
given, and entere d in th e note-book the ring f being then
moved in such mnnn er th at the division corresponding to
th e direction of th e ship's head by compass was made coin
cident · with the zer o-point on th e cr oss-pie ce,g. Hence,
th e division-lines on th e r ing had precisely th e same posi
tion relative to the midship lin e as the division-lines on the
compass-card at the moment observer No. 3 called out, and
the bearing was then r ead off through the open space in
th e centrepiece k. the ext re mit ies of the diameter-line being
th e index, exactly as th ough it had been read oft' direct
from the compass-card. Should the piece le when taking
a bearing in or near th e direction of the for e and aft
midship lin e cover th e zero-point: recourse is in that case
had to th e two lines drawn a cer tain number of degrees
from the true zero-point one on eit her side.

The error of th e chronomet er on apparent time on
board was found eithe r from its error on Greenwich time
and the ship's computed longitude: or, at a favourabl e hour
of th e clay, i. e. ,,;ith tlie sun not too near th e meridian,
by taking a few solar alt it udes and computing the hour-
an gle of th e sun. .

From the error of th e chronometer thus determined:
th e observed chronometer-time, th e latitude, and the sun's
declination: was computed th e azimuth of the sun. The
difference between the true azimuth and the bearing of the
Sun gave the values for deviating variation corresponding
to the dift'erent comp ass courses. By the diagramatic
method described abov e was found the mean of the equi
distant values for the devi atillg variation, which we assumed
to be the true declination.

In the following Tables are set forth the observations
and their computed results : t signifies apparent time ; S,
bearing of sun; a, azimuth of sun.
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I. Vestfjorden. (The West Fjonl). 1877. August 10.

cr = 68° 5' N. }., = 14° 30' E. Greenwich.'

No. C- a S D

I SE 4h 48 m 5°' N 100° 42' W N 71 ° 40'. W 29."0 W
2 SE 49 53 i 100 27 7I 20 29. ISSE

.:
3 57 28 ! 98.6 77 30 21. I

S 5 2 3 I 97·5 86 3° II . °
4 S 0°' 20' E 2 47 I 97·3 86 10 I 1. I

S 1° W 4 II

I
97.I 87 ° 10. I

5 SSW 9 44 . 95.8 S 84 4° W l 0. 5SSW 10 36 I 95.6 84 3° I 0. I W
6 SW I 79 ° i

SW 15 29 94:4 78 30 I 6 9 E
7 WSW 76 °

I
WSW 20 34 93.2

76 10.620
8 S 88° W

92.6 76 4°W 23 4 I 10.6
77 5

I
•

9 N 69·05 W 27 19 91.6 81 20 7. t
N 67 W 27 56 91.4 81 40 6·.9

10 NW

! 87 ° I 2. ° ENW 31 25 9° ·7 87 30
II' N 24° W 33 5° 90.1 N 85 3° W

I 4. 6 W
N 21 W 36 33 89·5 84 20 5. 2

12 N 1:°5 E 76 20 I
i 88.0 I 11. 8
I. N I. 5'E 42 51

76 °13 NNE 68 40 I
N~E 47 45 87;0

69 ° · 1

I8 ~ 2
14 NE

86.0 61 3°NE 51 3° 61 4°
24·4

15 ENE.
55 46 85.0 55 3° 29. 6E NE 55 20

16 E
58 84·3 51 10

33.0 WE 59 51 20

A 0.°0 ; B = - 21'"92 ; C = - 0."25 ; D = + 2.°50 ; E = + 0."62:

Ved denne og alle de felgende Bestemmelser var den For this and all subsequent deterruinations, the fore-
forreste .Tollebom om Bagbord svunget ud ; i Huse var den most port davit was swung out, except ing at HU8G, where
svunget indover. it was swung in.

I

C D
· 1

c D C D C D
,

N 11.°6 W E 33."1 W I S 10."5 W W 10.°5 E
N 10° E 14· 7 S 80° E 33.6 S 10° W 5. 8 N 80° W 9 3

20 17. 6 7° 33· 4 20 1.3 W 7° 7. 6

3° 20· 5 60 32: 4 30 2. 6 E 60 5·4
40 23. I' 5° 30. 3 4° 5· 7 50 2·9
5° 25· 7 4° 27· 5 5° 8·3 4° 0.2 E
60 28. 2 ·3° 24·0 60 10. ° 3° 2.5 W
7° 3° ·3 20 20.0 7° 11. ° 20 5·4
80 32. 0 10 15 4 80 I I t 10 8. 3

MiddeJ af D = Misvisning 11:2 W. Mean of D = variat ion = 11.°2 W.
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. 2. Bergen. Byfjorden. {Berqen. The Byfjord.) 1878. Juni 14.

Cf' = 60° 23.'9 N. A. = 5° 54.°0 E. Greenwich.

No. c t a S D

I N 29.°5 E 5 1t 25 ffl 47' N 85.°2 W N 61.°0 W 24·°2 W
2 S 79. W 37 49 82. 7 82.0 0. 7
3 S 58. W 41 10 82.0 80·5 2. 5
4 S 37. W 44· ° 81. 4 75·5 5· 9
5 S 17.5 W 47 I I 80. 7 69. 0 I I. 7
6 S .1. 2 W 49 13 80. 3 62·7 17. 6
7 S 8. E 51 20 79. 8 53· 7 26. I
8 S 68.5 E 54 52 79. I 42.5 36.6
9 N 88. E 57 20 78. 6 43. 0 35. 6

10 ·.N 58. E 6 ° 17 77· 9 47· 3 30.6
I I N 35· 7 E 2 16 77· 5 52. 0 25·5
12 N 9· 7 E 4 29 77. I 56. 7 20·4
13 N 3· W '6 18 76,7 59. 8 16·9
14 N 36.5 W 9 53 75· 9 67. 0 8. 9
15 N 68.7 W 13 42 75. 2 74. 0 1.2
16 N. 89· 5 W 17 8 74· 5 72. 8 1.7
17 N 69· 5 W 19 52 73·9 7°·5 3· 4
18 N 55.2 W 22 19 73·4 67. 2 6. 2
19 N48. W 25 26 72. 8 64. 8 8.0
20 N·20.5 W 28 14 72. ~ 59. 0 13. 2
21 NIl. W 3° 21 7I. 7 57. 0 14· 7

A = + 0.°0; B = - 17.°48; C = + 0.°50; D = + 2.°33; E = + 0.°24.

.C· D 'C D C D
I

C D

N" 17.°6 W I E 36.°0 'V S 18.°2 W W 1.°0 W
N 10° E ao. I S 80° E 36. 7 S 10 W 14· 5 N 80° W· 2.0

20 22·5 7° 36.7 20 10·9 7° 3· 3
3° 24· 7 60. 36.0 3° 7· 7 60 4. 8
4° 26,9 5° 34· 7 4° 5·0 5° 6. 6
50 29·0 4° 32. 4 5° 3·0 4° 8. 6
60 3I. I 3° 29·4 60 1.7 . 3° ·10·7
7° 33·0 20 25. 8 7° 0. 8 20 13. 0
80 34. 6 10 22.0 80 0. 6 10 15. 2

Middel af D = Misvisning ~ 18.°2 W. Mean of D = Variation = 18.°2 W.
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3. 8st-Finmarken. (East Finmark.) 1878. Juni (June] 25.

ci' = 70° 45'.8 N. A. = 30" 6.'0 E. Greenwich.

·No. e t
·1

a 'S D

I S 45·°5 E 6 h 20'" 41' N 77.°0 W N 58.°6 W 18.°4 W
2 S 63·75 E 23 12 76. 5 5+ 8 • 2I. 7
3 S 78. 5 E 24 37 76. 2 5+ 2 22.0
4 N 88·5 E 27 7 75. 6 54. 0 2I. 6
5 N 74·5 E 28 54' 75. 2 55. 2 20.0
6 N 59· E 3° 42 74. 8. 57·9 16,9
7 N 43. 25 E 32 47 74· 4 62.0 12·4
8 N 25. 6 E 34 23 74·0 66. 8 7. 2
9 N 9· 3 E 37 . 47 73·2 7I. 3 1.9 W

10 N 2·3 E 39 45 72.8 73·6 0.8 E
I I N 11. W 41 13 72.4 78.~ 5·8
12 N 23. 6 W 42 58 72.0 80.0 8.0
13 N 40. 3 W H 19 7I. 7 84. 8 13. I
14 K 54. 6 \V 46 19 7I. 2 N 87. 2 W 16. °
15 N 69· W 48 18 70.8 S 89. 2 y.,r 20.0
16 N 83· 3 W 49 44 70.5 87·9 2I. 6
17 S 80. W 52 21 '69·9 87· 9 22. 2
18 S 65·3 W 53 58 69·5 S 89. 2 W 2I. 3
19 S 52. 6 W 56 15 6q.o N 8q. I W 20. I
20 S 40. 3 W 58 6 68. 6 86. I 17· 5
21 S 30. 3 W 7 ° 20 68. I 82. 2 14. I
22 S 16.6 W 2 37 67. 6 75. 2 7. 6
23 S· 1.5 W 4 3° 67. 2 67. 2 0. °
24 S 10. 3 E 6 6 66. 8 62. 3 4· 5 W
25 S 19· E 8 9 66. 3 57· 3 9·0
26 S 26. 5 E I I 18 65. 6 54·0 I I. 6
27 S 34· 5 E 13 ° 65. 2 49·5 15· 7 W

.A + 0.°05; B = - 22.°22; C = + 0."43; D = + 2.°30; E = + 0.°22.

e D e D e D I· e D
1

N 1.°2 E E 21.°9 W S 0."1 W W 22.01 E
N IOE 2. 2 W S 80 E 22·4 S 10 W 4· 5 E N 80 W 21.2

20 5· 4 7° 22.2 20 9· 3 7° lq·7
3° 8.6 60 2I. 3 3° 13. 6 60 17· 7
4° 11. 6 50 ro. 5 4° 16. 8 5° 15· 3
5° 14· 5 4° 16.8 5° 19· 4 4° 12.6
60 .17. I 3° 13· 5 60 2I. ° 3° 9·9
7° 19· 3 20 q. 5 7° 22.0 20 7. I

80 21.0 10 5. 0 80 22. 3 10 4· 3

Middel af D = Misvisning = 0.°2 E.

Den norske Nordhavsexpedition. c. Wille: )fagnetiske Observaticner.

Mean of D =Variation =0.°2 E.
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4. Vest-Finmarken (If'est Finmark). 1878, Juli (July) 13.

ep = 71° 7' N. A, = 21° 11' .E. Greenwich.

No. C t a S D

I N 89.° VI! 5" 2m 26' N 96.°2 W N 112.°2 W 16.°0 B
2 N]I W 4 49 95. 6 108. 8 13. 2
3 N 43 W 7 52 94· 9 100. 8 5- 9
4 N 24 W 9 2 I 94. 6 96 5 1.9 E
5 N 2 E I I 56 93· 9 90. I 3. 8 ,V
6 N 22.5 E 14 39 93·3 82·4 10.0
7 N 45.5 E 16 35 92. 8 74. ° 18.8
8 N 65 E 20 5 92. 0 67·4 24. 6
9 E 22 8 91. 5 64·0 27·5

10 S 67·5 E 25 SI 90. 6 63· 5 27. I
I I S 45 E 28 9 90. I 66. I 24. 0
12 S 23 E 31 34 89. 2 72.4 16.8
13 S 33 55 88. 7 82.0 6. 7
14 S 0·5 W 35 15 88, 3 82.0 6. 3 W
15 S 22·5 W 37 44 87· 7 93. 0 5· 3 E
16 S 43·5 vV 39 20 87· 4 10I. ° 13. 6
17 S 67 W 41 46 86: 9 . 103·0 16. I

18 N 89 W 45 55 85·9 102.0 16. I E

A = 0.°0; B = - 22.°17; C = -+ 0.°22; D = + 2.°78; E =+ 0·°°5·

C D C D C D C D

N 5.°0 W E 27.°6 "VS 6.°5 VlT W 16.°3 E
N wE 8.0 S 80 E 28.0 S 10 W I. 3 W N 80 W 14·9

20 I I. ° 70 27·~ 20 3.6 E 7° 13·0
3° 14. I 60 . 26. 7 3° 8. 2 60 I I. 2
4° 17. 2 50 25. 0 4° I I. 8 5° 8. 5
5° 20.2 4° 22·5 5° 14·4 40 6.0
60 22·9 3° .19· 4 60 16: 3 30 3,5
7° '25. I 20 15. 6 7° 17. ° 20 0·7 E
80 26. 7 10 I I. 3 80 16. 9 10 2. I ,V

Middel af D = Misvisning = 5.°6 W. Mean of D = Variation = 5.°6 W.



27

5. Det norske 'Hav. (The Norwegian Sea.) 1878. Juli (July) 20.

fr = 75° 3' N. A = 5° 13' E. Greenwich.

No. G t a S D

I S 45.°5 E 4" 19m I g' I N log ,ol W N 66·°7 W 42.°4 W
2 S 6g.3 E 21 31 108. 6 61. ° 47. 6
3 S 89 E 23 ,SS

i, 108. 0' 61. 5 46. 5I

4 N 68.3 E 26 13 1- 107. 3 64. 2 43. I
5 N 42. 6 E 29 47 r 106· 4 69· 7 36. 7
6 N 18 E 32 IS I '105. 8 80. 2 25. 6
7 N 34 2

I
105. 4 85. 2 20. 2

8 N 27 W 40 5 104. 0 94. 8 g. 2
9 N 46. 3 W 41 47 103. 6 99· 7 3. 8 W

10 N 65 W 43 22 103. I 103. 2 0. I E
II N 89.3 W 44 SS ro2·7 107. 3, 4. 6
12 S 68 W 46 50 102. 2 1° 7.2 5·0 E

, A -= + 0.°02 ; B = - 26.°42 ; G = 0.00 ; D = + 2.87 ; E = + 0.048.

G D o D G D G D

N 20.02 W E 46. 9 W IS 20.00 W lw, 4.°8 E
N 10° E 24. 1 S 80° E 47.3 S roW 13·8 N 80° W 3. 8'

20 28.0 7° 47. 0 20 8. 2 . 7° 0.2 E
3° 31.5 60 45· 9 3° 3. 6 60 2.0 W

4° 35. 0 S° 43· 9 4° 0.0 5° 2·9
S° 38. 2 4° 40. 8 5° 2. 6 E 4° S. 6
.60 41. ° 3° 36.9 60 4·4 3° 8·9
7° 43· 5 20 32 ° 7° 5·3 20 12. 5
80 45· 5 10 26· 3 80 5·3 10 16. I .

Middel af'D ' = Misvisning = 20.05 W. Mean of D = Variation = 20.°0 W .
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6. Sydkap, Spidsbergen. (South Cape, Spitzbergen.) 1878. August (Aug ust) 5.

er ' 76' 27' N . A = 17' 0' til 17' 10' E . Greenwich.

No.

I

2

3
4
5
6
7
8
9

10
I I

12
13
14
15
16
17
18
.Ig
20

C

[ N 8g."3 E

I
.N 68·3 E

. N 45.6 E
N 18.3 E
N 23 E
N 2.3 VI'

·N 2 rE
N 24.3 W
N 5° .3 W
N 70 W
N 88.6 \Y
8 88.3 W
8 65 W
8 '43.6 V{
8 24. 3 W
8 0.3 W
S 22. 6 E
S 47.3 E
8 71. 6 E
N 85· 3 E

t

7 h 48m 47'
5 I 47
58 23

8 ° 52
2 58
6 7

9 41 45
44 8
46 t q
48 25
5I. 22

56 21
10 ° 13

3 32

7 8
9 57

13 I I

15 48
20 38
25 34

a

N 59'"9 W
59. 2

57. 6
57. I

56. 6
55· 8
33. I

32 . 5
32 . 0

31. 5
30. 8
2g:6
28. 7
27' 9
27. 0

26· 4
25. 6
24· 9
23. 8
22. 6

S

N 20."0 ,\T
23. I

29·7
3g· 9 .
37· 3
4g. 2

.23. 8
31.5
40. 5
44. 2

45. I

45· 3
43. 8
37. 2

28. 2

15. 2

N · 1. 9 VV
N 9. 7 E '

15. I

N 16.2 E

D

39."9 W
36. I

27'9
17. 2

19· 3
6. 6
9· 3
1. ° ,,,
8.5 E

12. 7
14· 3
15· 7
15..1

9 · 3
1.2 E

11. 2 vV
23· 7
34. 6
38. 9
38. 8

A = + 0."02 ; B =- 27."67; C = + 0."62; D =+ 2.."47; E = + ,0'"49.

C D I c D I C D I c D
I
I wlN 10'"5 W l E 39'"7 8 1'1.'5 W I , V 16: 0 E

N 10 E 14· 4 ' 8 80 E , 40. 2 8 10 W 5.8 .N 80 W , 14. 8
20 18. 3 7° 39· 7 20 0. 7 W 7° 13. I

3° 22. ° 60 38. I 3° 4.0 , E 60 10. 5
4° 25· 7 50 35· 5 4° 8.0 5° 7. 6
5° 29· 5 4° 3 I. 9 5° I I. 4 40 4· 4
60 33. I 3° 27· 5 60 14·0 30 1.0 E
7° 36. 2 20 22· 5 7° 15· 7 20 2. 5 W
80 38.3 10 17. 0 80 16·3 10 6. 3 W

Middel af D = Misvisning = 11:4 W; Mean ,of D =Variation = 11:4 W.
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7. Grsnlandshavet. (The Greenland Sea.) 1878. August 9 •.

cp = 760 27' N. A = 0° 56' W.· Greenwich.

No. e t (a. Ill.)
I

a S -D

I 8 56.°3 E 10" 4I nI 53' I' 8 2I.°5 E 8 32."0 W 53'"5 W
2 8 35 E 45 3°

I
.20·5 24·9 45·4

3 8 17· 3 E 48 4° 19. 6 IS· ~ 35·4
4 8 2 W SI 6 19. 0 8 6.3 W 25·3
5 8 23·3 vY 53 14 I 18,4 8· 3.2 E IS. 2
6 .8 S° W SS 46 17· 7 14· 4 3· 3 W
7 8 64· 3 W 57 16 17· 3 18. 5 1.2 E
8 N 89 W 59 I I 16.8 20.6 3. 8 E
9 N 71 'V I I 2 14 IS· 9 15·4 0·5 W

10 N SI. 3 W 8 4° 14. 2 8 7· 7 E 6. 5
11 N 17.6 W 10 39 13. 6 8 6.2 W 19. 8
12 N 2 E 1.3 13 12·9 14·9 27. 8
13 N IS E 19 16 I I. 2 2I. ° 32. 2
14 N SI. 3 E 22 6 10 5 35. 0• 45· 5
IS N 64.6 E 26 ° 9·4 3Q·O 48.4
16 N- 87 E 28 6 8. 8 44· 5 53· 3
17 8 72.3 E 3° I 8. 3 45. 8 54. I
18 8 48. 6 E 32 16 7. 6 41. 4 49·0
19 8 68.6 E . 37 26 6. 2 8 46.8 W 53·0 W

.A = - °'"32; B = - 28."17; e =- 0,033; D =+ 2.039; E =- 0.080.

C D e D e D
I

c D

N 26."7 .W E 53'"7 W 8 26."7 '\V I W 3."6 E
.N 100 E 30. 5 8 8o." E 54·3 8 100 W 21. 5 I N 800 W 2.0 E

20 34· 3 7° 54- ° 20 16·5 I 7° 0.5 W
3° 38. 0 60 52.7 3° 11. 7 60 3· 5
40 41.5 S° S0. 2 4° 7· 3 S° 6. 8
S° 44. 8 4° 46. 6 S° 3.3 W 40 10.6
60 47. 8 3° 42. 3 60 0.2 E 3° 14·7
7° 5°.,4 20 37· 3 7° '2.6 20· 18. 7
80 52. 4 10 32. 0 80 3.8 E 10 22. 7 W

Middel af D =Misvisning =25.09 W.

, -

Mean of D =Variation =25.09 W.
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Oversigts-label. . (Synoptic Tuble.)

Inclin.

(J

I 1

1,1

, Metr. Un. I

(Ho"izontal Intensity)

Horizontal-Intensitct

Brit. Un.

I Declination 1-----,-----

!
I

(H am)

Klokk eslet

(Date )

Datum
Lrengde

fra Gr.

(Lonu illtde)

Nordl.

Bredde

(North LaWnde)

Station.

Bergen 3.2238 0.7666

Hus0 3· 1732

72 43· 4
72 41. 0

72 43. 9

3·175 I

3· 1750
3. 1746

1.464°
I- 1.464 0

I 1.4637

72 46., 0

Do. Skjrer (Islet)

Huse

Reykjavik

2 W

3. 1686
3. 1734

2.614 1
2.640 7

0.7 666

0.7442

72 45· 5

72 44· 8

72 43· 4

76 28. 5

Namsos 2.9639

Kristiania

'l'romse
- - 1- - - - - - --- - - - ----.--

1.2 155 : 0.7426

Hammerfest
1--- '-' - ---:- - - - - -

I. I 750

Vardo
--!----- --,-'---

76 52. ""

70 45. 8 30 6. 6 E

Bergen (Bergen)
Vestfjorden (West

Fjord)
Vest-Finmarken
(West Finmark]

0st-Finmarken
(Eas: Finniarlc]

Norske Hav (Nor
megian Sea}

Sydkap Spidsbergen
(Soldh Cape Spitz
berqen)

Grondlandshavet
(Greenland Sea)

7

75 3

76 '27

76 2}

5 13 E

17 5 E

° 56 Wl

Juni 25

Juli 20

Aug. 5 10 p. m.

1 I a. m.

18.°2 W

I I. 2 W

5.6 W

0.2 E

20.5 W

11. 4 W

25· 9 W

2·5737 1.1867 0.7 6 16




