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XVI. Report of Magnetic Experiments tried on Board an Iron Steam-Fessel, by
Order of the Right Honourable the Lords Commissioners of the Admiralty. By
Evwarp J. JounsoN, Esq. Commander R.N. Accompanied by Plans of the Vessel,
and Tables showing the Horizontal Deflection of the Magnetic Needle at different
Positions on board, together with the Dip and Magnetic Intensity observed at those
Positions,and compared with Observations made on shore with the same Instruments.
Addressed to CaarLEs Woop, Esq. M.P. &c. &c., and communicated by Captain
Beavrort, R.N. F.R.S. Hydrographer to the Admiralty, by Command of the
Right Honourable the Lords Commissioners of the Admiralty.

Received February 16,—Read March 10, 1836.

London, January 16th, 1836.

SIR,—-—-—IN pursuance of orders from the Lords Commissioners of the Admiralty, I
proceeded to Ireland, taking with me the necessary instruments for ascertaining the
deviation of the magnetic needle produced by the local attraction of an iron steam-
vessel, together with others for determining the dip, magnetic intensity, &c.

Every facility for pursuing the inquiry directed by THEIr Lorpsuirs was afforded by
Messrs. Lamrp, of Liverpool, who built the ¢ Garryowen;” and the City of Dublin
Steam Packet Company (through CuarLes W. WiLLiams, Esq.) liberally offered the
use of the above-named vessel, on the river Shannon, for the purpose of trying the
necessary experiments; and I must not omit to mention in this place my obligation
to Professor BarLow, from whom I received many valuable hints relative to the ap-
plication of his correcting-plate previous to leaving London.

With a view to perspicuity I have divided the accompanying Report into sections.

§ 1. Description of the Method of Investigation.

There being no wet dock at Limerick, nor in its vicinity, suitable for swinging the
Garryowen, she was put under. my directions in Tarbert Bay, on the 19th of October,
and the following method of investigation was pursued.

All the compasses intended for use were carefully examined, and the caution of
removing all iron from the person during the observations was strictly attended to.

Having fixed a station (X) on the south-west side of Tarbert Bay, a mile distant
from the vessel, from whence the cone of a very remarkable mountain* in the County
of Clare, and distant about nineteen miles, could be distinctly seen. I observed the

* « Dicomede.”
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268 COMMANDER JOHNSON’S MAGNETIC EXPERIMENTS

bearing of it with the azimuth compass, that was afterwards used at the position A
on board the Garryowen.

The magnetic meridian at the station X being determined by this compass, a
distant object on the land was noted in the line of that meridian, and the theodolite
in the succeeding observations was placed in the position of the same compass, so
that in the simultaneous observations between A and X the bearings may be con-
sidered commensurate with those that would have been obtained by one compass
only.

The preliminary observations being complete, I directed the Garryowen to be taut
moored in the line between the station X and the cone of the mountain, in which
line of direction was also a remarkable heap of stones on Kilkerran Point, so that
the vertical wire of the theodolite (placed at station X) bisected these objects, and
likewise the instrument on the forecastle of the vessel*. These objects on the land
served also as excellent marks to ascertain if the vessel drifted from her proper
position, for which purpose thwart marks were likewise fixed upon.

In order to have the conditions respecting the position of the iron on board always
the same during the experiments, the Garryowen was moored with extra anchors and
hawsers, so that her own bower anchors were at the bows, and their chain cables in
a given place. The tiller, the crane, and boats’ davits (being made of iron) were
also secured in certain definite positions; and I am induced to mention these par-
ticulars, as it will be scen by the experiments how essential their observance is to
accuracy.

Anchors having been laid out, and the necessary preparations made for warping the
vessel’s head to the required points, I thought it desirable previously to fixing the
compasses in certain positions on board, and swinging the vessel an entire revolution,
to ascertain the amount of local attraction when the Garryowen’s head was in a
direction where, in the generality of cases, the deviation had been found to approach
its maximum, so as in some degree to guide me in the selection of a place for the
principal observations, or that to which my chief attention was directed, viz. a po-
sition for placing a steering-compass, and that where the effect of Professor BarrLow’s
correcting-plate might be tried.

With this view the vessel’s head was warped to the true magnetic west, and the
deviation ascertained in various parts of her.

At a position (No. 5) near the fore hatchway, and 5 feet above the deck,

the deviation of the marked or north end of the needle was . . . 16°E.
Near the centre of the vessel before the large funnel, and 5 feet above the
deck, the deviationwas . . . . . . . . . . . . . . . 26°20E.

* This instrument was the graduated circle of a surveying-compass, to which I applied cross vanes for the
purpose of observing the true magnetic direction of the vessel’s head, a plan which I found more convenient
than using a sextant for that purpose while warping round from point to point.
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And at a position (No. 6) 11} feet before the tafrail, and 5% feet above
the deck, the deviation was (when the boats’ davits were out) . . 11°40' E.
Ditto (when the boats’ davits were swung in-board) . . . . . . . 6°20 Ex*

The preceding facts showing the influence of small portions of iron in the vicinity
of the compass, may be worthy the attention of the practical navigator ; for it will be
seen by the results obtained at a position not far from the binnacle, that the differ-
ence of deviation amounted to no less than 5° 20’ under the mere circumstance of
swinging the quarter-boat’s davits in-board from their usual position where the boats
are hoisted up, to that place in which they would be secured in stormy weather
at sea.

Bearing in mind the practical question of placing a steering-compass as near to
a convenient part of the deck as possible, and not considering the local attraction
developed by the preceding observations at No. 5. and No. 6. excessive, I fixed on
positions near to them for placing the azimuth compasses+, viz. A and B.

The positions A and B were therefore selected with reference to the nearer por-
tions of iron; the nearest iron to the pivot of one position being 5 feet 93 inches, and
that to the pivot of the other 6 feet, except the painted wire of the forecastle sky-
light, which I afterwards discovered to be iron, and which was 4 feet 1 inch from
the compass at B.

The exact distances of particular masses of iron from each compass will be found
in Table X., page 288 ; and the relative position of the several compasses, according
to measurement, will be readily understood by referring to the letters in the longi-
tudinal section of the vessel (Plate XXIII.).

It-is necessary to remark in this place, that simultaneous observations could not
be made at all the positions on board, as the compasses would then have been too
near to each other; therefore in referring to the letters denoting the place of each
instrument, it is to be understood that the observations were made at different times,
except where otherwise expressed. It must also be understood that the deflections
at C, F, P, T, O, Q were observed with common compasses.

Mr. WiLLiam Lairp, Jun., who accompanied me to Ireland, kindly undertook to
superintend the observations at Station X.; and to him I am also indebted for very
accurate plans of the Garryowen, and likewise for noting the time during the obser-
vations for the magnetic intensity.

Having instructed the engineer of the vessel so far in the use of the theodolite as
to enable him to observe the horizontal angle which the position A on board sub-
tended with the magnetic meridian as the vessel was warped round, he was likewise

* Although the deviation was less when the davits were swung in-board, yet the directive power of the
needle would be different, and it is the difference of deviation that is here to be remarked.

+ These compasses were made by Mr. GiLBERT, their pedestals being so contrived by him that Professor
Barnow’s correcting plate could be conveniently turned to the different points, and raised or depressed as oc-
casions might require by means of brass tubes and screws.
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stationed at X ; and the necessary signals were arranged for the simultaneous obser-
vations between that station and A on board *.

Mr. BincgHam of the Garryowen willingly attended to swinging the vessel, and
also observed the direction of her head at the position G. These arrangements left
me at liberty to make the more important observations at A and B, to keep a check
with the instrument on the forecastle as to the direction of the vessel’s head, and oc-
casionally to overlook the men who were watching the other compasses.

The necessary preparations having been made, the Garryowen was warped round
to all the points of the compass, but not till after frequent interruptions, sometimes
for several days together, by rain and gales of wind.

The bearings of the cone of the distant mountain from the positions A and B, as
well as the simultaneous bearings between A and X, were observed when the vessel’s
head was at each point, and from these bearings the deviation of the compass pro-
duced by the local attraction of the vessel was deduced.

These observations are registered in Table II., and the repetition of them during
another revolution of the vessel is inserted in Table III.

Tasre 1.

Simultaneous Observations made with Nine Compasses in different parts of the
Vessel, the Bell being struck as the signal for observation.

True mag- i ia | irecti N Direction ; Directi N irecti ;
5 noicdes| otvesets | Bai | ofvats |Rol| ofvewtt [Roin|l dvesdt Do) ot | B
. on of ves- 2
e s’eli’\sohes. eo:rfSassyF. F. i c*}l‘. 4 T. eG. 4 G. ¢ A, v A eO. Y 0.
" ' 2! /

Nov.5. (| North. orth. 0 0[N.% oE |28 0[N OE. [P o||N.%20E. | 8 20)| . 6 30 E. [13 30
Therm.52° 1. { | N.E. |N.33 OE. |12 0|N.74 30E. |29 30||N.45 OE. |0 0|[N.55 OE. |10 0||N.72 OE. |27 0
RBarom. 29-8. East. |[N.67 OE. |2 0S.59 30E. |30 30| East. |0 0| N.80 40E.| 920|/S. 67 0E. |23 0

Now. 4 S.E. |S. 64 30E. 19308 30 15E. |14 45//S. 45 OE.| 0 0//S. 39 30E. | 530[|S.35 OE. |10 0
oo South. [S. 1 OE.| 1 0(S.1030E. (1030][S. 1 0E.[1 o[/S. 1 OE.[ 1 o|S. 5 OE.| 5 0
L tind SW. |S 65 OW.|[20 0|S. 830W.[3630(/S. 45 oW.| 0 0[S.33 ow.[12 of/S. 26 ow.|19 0
arom. 29-7. West. |N.66 30W. |23 30 |S. 35 30 W. |54 30||N.85 O0W.| 5 0//S.80 oW.|10 0 S. 63 15W.|26 45

N.W. [N.32 OW.[13 0 [N.30 OW.|15 O| N.40 OW.|5 0|N.38 ow.| 7 o||[N.64 ow.|19 0
B
vgzm?m“by tli):é‘at P, ;t B “Bt C. ?;t

Nov. 5. North. |[N.18° (/E.|[18 O|N. 124E. |[124 |N. 940E. | 9 40| N. 1 24E. |1 24
Therm.52° I 4| N.E. |N.56 15E. |11 15[ N.47 48 E. | 2 48 | N.56 OE. |11 0| N.43 36E. | 1 24
Barom. 29'. East. |S. 73 8E. |16 52(5. 81 33E. |8 27 |N.82 30E. | 730 East. |0 0]

Nov. 4 S.E. |S.36 33E. | 827||S. 42 12E. | 248 ({S. 41 OE.| 4 o|ls. 42 12E. | 248
Tho 560 South. [S. 9 51E.| 951 South. |0 0flS. 5 OE.|5 0| South. |0 0]
herm. 20 SW. |S.14 3W.|30 57| S.4130W.|330|S. 2730W.{17 30]|S.45 ow.[ 0 o

arom. 297 West. |S. 59 3W.|3057(S. 84 23W.|537|S. 73 30W.|16 30| N.86 30 w.| 3 30

N.W. [N.32 21'W.|12 39| N.47 48 W.| 2 48 || N.40 30 W.| 4 30||N.36 33 W.| 8 27 |

* The time was noted as a check to any mistake in the identity of the observations; but I have not thought
it necessary to prolong the tables by inserting it.
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Tasur I1.

Showing the Deviation of the Horizontal Needle (or Local Attraction) at the posi-
tions A and B on board the Garryowen, as deduced from the true magnetic Bearing
of the Cone of a distant mountain and the bearings of it observed on board, when
the vessel's head was at each point of the Compass, together with the Deviation,
deduced from Simultaneous Bearings.

5 Observations at position A on board, Simultaneous bearings from A on board Observations at position B.
5 ‘é ri,&e 5nag. with the station X on shore.
| & | ¢ | neticdirec. | Tyye magnetic iati X N — True magnetic jati
) 8| § |veanthion | bammgeiue ) oD | lpiadne| Tvomamete | Doty ofhe | Doptonor| bt | peang ot | il
S| & mede. medefrom A. | tion at A. frmgs X, from A, tion at A. 0ou?nede.wo- ™5 | tion at B.
1A 4 ‘
° | Norh |N. 8450 E|NABE| D4+ N6IWE|s.B0w| Yo+ |NAUHE/NABE] D
N.byE. | ... NP 73 20 8 30 65 50 76 30 10 40 cessaranens 75 30 10 40
. 74 50 10 0 65 30 74 20 8 50 coresesasans 50 10 10
gg 38 {40 4113 65 15 74 40 925 | ... veseens Not ob|served,
A 20,\} 64 50 75 15 1095 | weeeveeree | 75 30 10 40
74 10 9 20 64 40 74 50 10 10 74 45 9 55
Oct 73 45 8 55 64 15 72 40 8 25 75 0 10 10
21| 25:0l59 4 74 45 9 55 64 5 72 50 8 45 74 50 10 0
74 0 9 10 63 55 72 20 8 25 74 20 9 30
73 10 - 820 63 30 71 30 8 0 73 45 8 55
72 5 715 63 15 70 10 6 55 73 10 8 20
70 25 5 35 63 15 69 25 6 10 71 30 6 40
69 25 4 25 63 & 67 20 415 69 0 4 10
67 0 210 63 10 64 20 1204 § 67 0 2 104
65 04 0 104-®f 63 15 62 50 0 25— 64 30 0 10—
61 30— 3 20— 63 8 62 20 0 48 60 20 4 30¢
58 50 6 0 63 20 60 10 310 | iveniennnn 58 20 6 30
56 20 8 30 63 35 55 0 8 35 cestesnenee 54 50 10 ©
54 40 10 10 63 45 53 20 10 25 serssesenies 52 30 12 20
52 0 12 50 64 0 51 40 1220 | e . 49 20 15 30
51 30 13 20 64 12 50 45 13 27 | ceeennns «« | Cone not séen folr paddle-box.
51 20 13 30 64 35 50 201¢ 14 15 46 45 18 5
50 40 14 10 64 55 50 104 14 45 44 30 20 20
Oct. 52 0 12 50 65 20 52 204 13 0 48 10 16 40
27.180:1:55 4 -
54 0 10 50 65 35 54 40 10 55 52 40 12 10
57 50 70 65 45 60 0 5 45 56 50 8 0
61 0 3 50— 66 3 62 50 313 60 50 4 0—-
63 40 110— 66 8 65 50 018— 66 0 1 104
67 45 2 554 66 20 69 40 3 204 68 35 3 45
70 0 510 66 25 72 20 5 55 71 50 70
71 40 6 50 66 26 73 30 J 4 74 20 9 30
73 10 - 820 66 27 75 40 913 76 0 11 10
N. 64 50 EJN.74 15 E.| 925 N.66 15 E. {8.76 20W.| 10 5 74 10 9 20
The time of each observation was noted b
Fires extinguished. watches regulated to the same time, as a chec Fires extinguished.
on the observation.— Fires extinguished.
Note.—Oct. 21. Moderate breezes from 8.8, W,=——Oct 27. Moderate breezes from the north, with slight showers,

2 Repeated Oct. 27, and found to be 75° 10/, b Vessel sheering more than 1° ¢ Hawser broke.
4 Station X not seen through the compass vanes, but a mark was placed on the paddle-box, and ascertained to be in a line with
it was observed.

¢ Hawser broke.

After vibrating the needles during the above observations, I observed that both the compasses at A and B
were occasionally embarrassed in their movements.
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TasLe III.

Repetition of Observations at A and B, showing the Discrepancies which occurred
in the Deflections of the Horizontal Needle at that position.

-~ - i s i iati True magnetic i Deviation
Date.| ¢ 5 | E3 ,Te’%‘,‘f 5?%%- Stmultaneous observations | Heaction | bearing otcone | Bearingsof the | Jocuattrac: m‘c’ﬁﬁéﬁg of “eone of Dica.. or local at-
CES £ g vess:l)"; gea & at X. at A. at A. of mountain, + | tionat A. B mede from B, B
,
o A / O, /. o 7 o é (o] 4 [*)
° | North. |N.6530E.|s.76 Ow.|f030 |N.6150E |N.7320E | 830 |N.6{50E. [N.74 10 E. |9 20
N. by E. 65 25 75 50 10 25 74 30 9 40 cereesensens 73 30 8 48
N.N.E. 65 10 77 55 12 45 73 20 8 30 73 80 8 40
N.E. by N. 64 45 75 30 10 45 73 30 8 40 75 40 10 50
N.E. 64 32 76 20 11 48 74 30 9 40 74 30 9 40
N.E. by E. 64 13 74 50 10 37 oo o 74 10 9 20 7% 0 10 10
E.N.E. 63 53 72 30 8 37 72 30 7 40 75 20 10 30
Oct. E. by N. 63 385 72 30 855 | ieierinen 73 30 8 40 74 30 9 40
29. 1299 1572 -
East. 63 15 72 0 8 45 73 20 8 30 cetrieens 71 20° 6 300
E. by S. 63 7 70 50 743 72 55 8 5 73 0 8 18
E.S.E. 62 55 70 0 756 72 30 7 40 74 0 9 10
S.E. by E. 62 45 69 50 75 71 10 6 20 73 20 8 30
S.E. 62 40 68 40 6 0 69 30 4 40 70 30 5 40
S.E. by S. 62 37 65 50 313 crsesses 67 0 210 68 50 4 04
S.S.E. 62 39 63 10 0314+| ... 65 10 0 204 64 25 0 25—
L| S.byE. 62 35 60 50 145—| iiiinns 62 20 2 30— 61 0 3 50
[ South. 62 45 59 10 3 35 60 10 4 40 59 20 5 30
Oct. S.by W. 63 30 55 0 8 30 55 40 910 56 30 8 20
30. | 30 152 J S.S.W. 63 30 54 20 910 54 40 10 10 52 40 12 10
S.W. by S. 63 45 51 40 12 5 11 20 52 50 12 0
L S.W.d 64 0 50 10 13 50 | cvveiiiiies | svereeinenne | eeeeenen 50 20 14 30
[ 3 c B from X. X from B.
SW.byW.| 6428 5440 | 948 { N | XEomB | e
W.S.W. 65 10 52 30 12 40 I P 65 10 48 30 16 40
W. by S. 65 45 52 20 13 35 B e 65 30 50 30 15 0
Oct West. 66 8 55 20 10 48 .8 65 35 5230 (13 0
31, 30-1 50 W. by N, 66 15 58 20 7 55 E 65 30 54 20 11 10
* W.N.W. 66 15 61 20 4 55 .o 65 20 60 0 5 20—
N.W.by W 66 30 66 0 0 30— - 65 20 66 20 1 04
N.W. 66 32 68 30 1 584 3 65 15 67 30 2 15
N.W. by N. 66 30 72 0 5 30 65 10 71 40 6 30
N.N.W. 66 30 73 0 6 30 66 5 73 0 755
N. by W. 66 15 71 50 5 35 64 58 72 0 7 2
L North. 66 15 69 40 325 65 0 71 40 6 40
Fires lighted.—Steam up.
Note.—Oct. 29. Moderate breezes and cloudy weather.——Oct. 81. Moderate breezes from the east : hazy weather.

# 79° in engine-room.

¢ The cone of the distant mountain here became obscured in mist, so that it was necessary to resort to simultaneous observations

with the station X on the south-west side of Tarbert Bay.

b Vessel’s head E. 25° S.
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TasLe IV.

Simultaneous Bearings between position I and the station X on the south-west side
of Tarbert Bay, showing the Deflection of the Horizontal Needle at I.

.True magnetic Simultaneous bearings Deviation or
Date. Baro- | Thermo-| direction of local attrac.
meter. | meter. the vessel’s tion at I.
head. from I. from X,
/
° (| North. |N.6628E.[s.6810w.| 142
N. by E. 66 15 66 40 0 254
N.N.E 66 3 Gg 10 353_
N.E. by N. 65 50 63 40 10
Nov.12.) 305 | 47 4} "N g 65 32 62 40 2 52
N.E by E. 65 10 61 30 3 40
E.N.E. 64 50 60 40 410
E. by N. 64 35 59 40 4 55
[ East. 64 15 60 0 3 45
E. by S. 63 30 59 45 3 45
E.S.E. 63 20 59 25 3 55
S.E. by E. g3 g gS 55 g g
S.E. 3 9 20 4
Nov.11./804 | 46 4| gp'pys. | 63 0 59 40 3 20
S.S.E. 62 15 59 0 315
S. by E. 62 55 59 40 315
L South. 63 4 60 10 2 54
(1 S.by W. 63 35 61 40 153
S.S.W, 63 53 62 20 133
S.W. by S. 64 5 Station nlot seen.
S.W. 64 20 64 0 0 20—
Nov. 13.| 305 47 {|S.W.by W. 64 35 66 0 1 254
W.S.W. 64 45 66 30 1 45
W. by S. 65 12 67 30 218
L West. 65 35 Station njot seen.
(| W.byN. 65 40 70 10 4 30
W.N.W. 65 50 71 30 6 0
N.W. by W. 66 3 71 40 537
Nov. 13.| 305 46 ! N.W. 66 8 71 40 532
N.W. by N. 66 16 70 50 4 34
N.N.W. 66 14 70 10 3 56
L] N.byW. | 6612 68 0 1 48
Nov. 14.| 304 40-8 North. 66 5 67 50 145
Fires extinguished.
Note.~Nov. 12, Fine clear weather. Nov. 11. Cold clear weather, wind E.
Nov. 12. Moderate breezes from the east.

From the prevalence of wet and stormy weather it was impracticable to repeat or verify these observations.

MDCCCXXXVI. 2N
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ON AN IRON STEAM-VESSEL. 275

§ 2. Results of Experiments.

The principal results are arranged in a tabular form, with plans of the Garryowen
(iron steam-vessel), so as to present at one view the relative positions of the com-
passes in different parts of the vessel; and the results obtained (both as relates to
the horizontal deflections of the magnetic needle, and also as respects the dip and
intensity) on board, compared with those observed with the same instruments on
Tarbert Island. And I must here express my thanks to Professor Curistie for
his suggestions on observations to be made on the dip and intensity at two positions
on board, the one near the head, and the other near the stern (A and B), where the
centre of the dipping-needle was to occupy as nearly as possible the same position
as the pivot of the azimuth-compass, with which the horizontal deflections were ob-
served.

From having noticed a considerable embarrassment in the movement of the com-
passes, to which my attention was more particularly directed, viz. those at A and B,
I was not entirely unprepared for the discrepancies that appeared between the first
and second series of observations.

It is necessary to remark in this place, that during the second revolution of the
vessel the fires were lighted and the steam was ‘up’; but in considering the dif-
ferences that appear, both as relates to the deviation deduced from the simultaneous
observations and that obtained by the bearings of the cone of the distant mountain
(see Table II.), and likewise the differences, which are still greater, in the results
obtained during the second revolution of the vessel, especially towards the north
(see Table II1.), I am not enabled to attribute such differences to the circumstance
of the fires being lighted; nor am I prepared to place them to the account of the
sheering of the vessel, as they far exceed any limits that might reasonably be allowed
for such a possible circumstance; but the freedom of motion of the needles might
possibly have been affected by the local influence, or rather influences, in the vessel,
that is, by the proximity of certain masses of iron*, probably imbued with magnetic
powers acting in various directions, and consequently weakening the directive power
of the needles and embarrassing their movements, notwithstanding that the com-
passes were at the several distances from these masses, which are noted in Table X.,
page 288. _

It was my intention to have put that part of THEIR LorpsHips’ orders relating to the
trial of Professor BarrLow’s correcting-plate in execution at the position A on board ;
but the results obtained there did not hold out a probability of its successful appli-
cation, the discrepancies already alluded to being such as to prevent *the plane of
no deviation” being accurately determined ; and consequently the true position for
fixing the plate (according to the law determined by Professor BarLow) could not be

* The iron davits and stanchions abaft, and the spindle of the wheel, are here particularly alluded to.

2N2



276 COMMANDER JOHNSON’S MAGNETIC EXPERIMENTS

obtained with sufficient exactness, from the cause I have already mentioned, viz. the
too near proximity of certain masses of iron.

In most cases “ the plane of no deviation” has been found in the direction of the
keel ; there are, however, exceptions to this; and the little approximation to such a
line that may be deduced from the observations at A, shows that in the Garryowen
at that position the line of no deviation would be oblique to the keel.

Comparing the results obtained at positions A and B, and referring to the plan of
the vessel, which shows the variety of positions in which malleable iron is placed,—
such as in the beams, ribs, sheathing, rails, stanchions, &c., in all of which magnetic
influences might exist, I determined to remove the compasses further from the deck,
and consequently further from the particular portions of the iron work which ap-
peared to me to affect them. .

These observations, while they proved that the distance of 5 or 6 feet from any iron
work was not sufficient for placing a compass at A and B on board the Garryowen,
they at the same time clearly demonstrated the necessity of observing the compara-
tive effect produced on the dip and magnetic intensity by the vessel; for although
the horizontal deflections of the needle did not appear to be excessive at position A,
yet it was evident that its directive power was affected.

The very unfavourable weather that prevailed prevented me from making all the
observations on the dip and intensity that I desired, or those suggested, as both the
vertical and horizontal vibrations, as well as the dip, should be determined with the
vessel's head at the true magnetic north and south, and likewise at the north and
south points indicated by the needle at the position on board; besides which similar
observations should be made with the vessel’s head at east and west, the object being
to ascertain how far the directive power of the needle may be affected at certain parts
of the vessel. The observations on the dip and intensity which I was enabled to
make are registered in the following Tables VI. and VII.
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Tasre VI.
e Dip of the Magnetic Needle observed at three positions on board the

Garryowen, and compared with that observed on Tarbert Island.

89 35W.[89 15 E.
or 25/ W.lor 45’ E.

South.

Poles of needle direct, with the face of the instrument to the east and then to the west,
and with the face of the needle to the face of the nstrument ....ccceveveveerensernenss 702 517 157,

Ditto, with the face of the needle reversed ........ rebeeesesansrsensesrsersatenersrsanene 700 507 87",

AtN"I)‘zrl;egt lgsé:;nd, At position A on board, Nov. 2, 1835, At position B, Nov. 6. At position I, Nov. 13.
. 16, 5.
:9-: Poles of needle direct. Poles of needle direct. Poles of needle direct. Poles of needle direct at I.
g
g - Vessel’s head north. | Vessel’s head south, § Vessel’s head north, | Vessel’s head south, | Vessel’s head north. | Vessel’s head south.
2 .
s Reading of needle. Reading of needle. Reading of needle, Reading of needle. Reading of needle. Reading of needle. Reading of needle.
Q
Qo
& |Lower end. Upper end fLower end.| Upper end.|Lower end.| Upper endfLower end.| Upper end.| Lower end.! Upper end.fLower end.| Upper end.|Lower end.| Upper end,
o ’ (] / / o. 7 o / 0 / o z 0 A o 4
(lalrogo lois |78 0|8 5| B G | 6645 | 6630 | 7230 | 7245 | 74 45 | 74 50
3 70 20 70 15 vibrating to| vibrating to{vibrating toj f;‘?’ou rable. vibrating to vibrating tojvibrating to vibrating to
e ~ 78 156 73 45 73 45 . 67 30 | 67 15 | 78 15 | veeren | 74 30| wonin.
S
g o 7830 | 7840 | 74 0| 73 40 7330 | 7340 | 7415 | 74 20
S 271 25 {71 20
o | 12|71 30 |71 95  [vibratingto vibrating to|vibrating to Not ob|served. 68 30 | 68 40 [vibratingto
S5 1P 79 0 74 40 | 74 40 74 0 | cvvenens | covvoreen | cevennene
= £ <
S . .
$ & | |=|89 30 w.]89 25 E.|Barom.29'8, Th?&"ﬁ;‘g“’;es—sel-‘“ slight motion Barom, 299, Therm, 440, Barom. 505, Therm. 460,
5 & | |5 lor 31’ W.jor 35’ E. :
S | [Z| of 90°. | of 900,
5 2 Arithmetical mean of the dip observed on board the Garryowen, with the face of the instrument at east and west,
189 25 E.[89 30 W, and with the face of the needle to the face of the instrument,
3 |or 35 E, lor 30’ W
= At position A (abaft). At position B (forward). At position T (abaft).
[ 75: 71 15 71 15 Vessel’s head north, | Vessel’s head south, | Vessel’s head north. | Vessel’s head south, | Vessel’s head north. | Vessel’s head south.
. =71 15 71 10 780 25/ O 73° 54/ O Not observed. 67° 31’ 40" 73° 167 40 740 o
3
& .
% 2(70 80 |70 25
= =170 25 70 30
&
=T
g |ld
: 189 35 E. (89 30 W,
=} ’ 4
g  [or 25" E. lor 30’ W. Arithmetical mean of the dip observed on Tarbert Island.
<
&
=

Between each observation the needle was lifted on the Ys.

Barom. 301, Therm, 460,

* During these observations the vessel sheered 2° to the east of south.
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TasLe VII.

Vertical Vibrations for Intensity observed at Tarbert Island and on board the Garry-
owen.

At Tarbert Island, Nov 19.—
Barom. 30, Therm. 52°,

At position A on board, Nov. 2.—Barom. 29-9, Therm. 520,

At position I on board, Nov, 13

Barom. 305, Therm, 46°,

Time of 100 vibrations 4™ 7°.

Time of 100 vibrations 3™ 24°,

Time of 100 vibrations 3™ 30°,

£ Poles of needle direct. Poles of needle direct.
] Poles of needle direct.
g Vessel’s head north, Vessel’s head south. & %; Vessel’s head south,
=3
%| Reading of Reading of Reading of ko i
° Arxc. Time. Arc. Time. Arc. Time. gg Arc. Time.
1 &| Lower | Upper Lower | Upper Lower | Upper €3 | Lower | Upper
| end. end. end. | end. end. | end. 28| end end.
h m s h m s o / hm s | |35 hms
A 95|71 95 |25 12 CRUF 78 45|78 30| 233 |4 42 |7 80 Do. | %1 |2 52 REI¥ 52|78 0|7d So| Fuj2 46 a
RN TR R 7 IR [ I to SIBE] €0 | weeees | ee "
s 4952 | | LI 195 |74 30| Do. | ... 4752 | &3 |70 30| | 40
I N I 458 | vevves | vaveen | wen 11 | ceeven | voveen | oo 9 Igi82| .. 4
g BBB E| veeen | weneen | ve 805 | corere | veeen | oen 2951555 26
25|, 4 2] e | e | e 52 | veere 14 51'50E| 53 49
ZE B e | e | e 29 12| coer | voveer | oe 13 | oo . 1252 2> 115
SE B wverer | sevene | woe 54 2| veveen | vereen | oae 335 | veerer . 34 [o|% . 34
‘R e 19 o1 ... N S I £ ; 505 | seernr | eruens 55 15|e% ceeene | o 57
k] 43515 ] vevve | crenn | oo 11 | oo | voeenn | oo 16 3|28 | cveee | oo 20
8 71 0|71 10| 7312 56 8 [ | eeeer | veeeee | 4514 45 315 | oeeee veens | 8255 375 S0 vreeee | e 1712 50 425
< He
]

At position A on board, Nov, 6.—Barom. 29'9, Therm. 48°,

instrument,
East.

Face of needle to face of

70 25170 25123312 8 575
[RTTTTRN EPPIOTRR PPN 205
cenoss | evveee | oaee 455

........ 10
...... vevee | o 355
TN T . 0-5
...... cvere | o0 255,

. 51
. 155

. 40

6 (1213 5

rument west.

of inst

Face

7350 Do. |24 18 7 3%
to 225
74 0| Do. | ... 44
veres | seeses . 5
sense | coveee 265
..... o | vevees 485
...... crasen . 10
vevee | eeees 30’5
. . 52
...... . 13
verees | soeees | 8 (3 10 34

Face of instrument east.

Time of 100 vibrations 4™ 7°5,

Time of 100 vibrations 3™ 30°5.|

creees | svenen | ae 185
ceees | weeene . 415
. coeene | o 45
covese | seeees 27
..... o e [ 50°5
coveen | veenee | 135
. 36
59
. 2

. 2
533 21 445

Time of 100 vibrations 3™ 46°5.

Moderate breezes from the west.

Dark
cloudy weather.

Calm and cloudy.

Calm and cloudy.
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It will be sufficient in this place to notice that the dip on Tarbert Island was
70°51' with the face of the instrument to the east and west, and that at the position A
on board the Garryowen, when her head was to the true magnetic north, the dip
was 78° 25', and when her head was to the south the dip was 73° 54'. The dip
observed at several positions is inserted in Table VI., and the vertical vibrations for
intensity in Table VII.; but further comment is unnecessary until the observations
shall have been repeated when the vessel is aground, and her head in the directions
noted above.

- The horizontal vibrations for intensity were obtained with HaNsTEEN's needle on
Tarbert Island, but the state of the weather prevented me using that instrument on
board.

During the several revolutions of the vessel I availed myself of the opportunity to
ascertain the deviation in different parts of her, so far at least as common compasses
were capable of developing it, and the observations at P, L, G, Q, T, C must be
scrutinized only with reference to the nature of these instruments*; for although
good of their kind, they were too heavy to be influenced by those minute changes
that would have been indicated by delicately constructed instruments.

Several of these observations were simultaneous, the bell of the vessel being struck
as the signal for observation when her head was steady upon the required point.

A platform, which was so constructed as to project over the stern on a level with
the tafrail, enabled me to observe the deflections of a compass in that position, which
was at the distance of 133 feet from any kind of iron; and a temporary stage or
poop, which was also erected at my request, 8 feet above the deck, afforded me the
means of ascertaining the deviation in several positions at that elevation, as the
vessel was warped round.

~ Some of these observations indicate that the deflections of the needle had reference
rather to the nearer portions of iron than to the position and distance of the centre
of the mass; for instance, the difference of positions of E and D (at which were placed
small needles without the incumbrance of cards) with respect to the probable centre
of the mass, will not account for the difference of deviations observed.

§ 3. Several distinct positions reviewed from the results obtained, with reference to
placing a Steering-Compass.

The observations at F and M on the platform over the stern show that no advan-
tage would be gained by placing a compass there; and this remark is applicable to
several of the other positions tried, as will be readily seen by the results inserted in
Tables I. and V.

There were other positions, however, which held out better hopes, from the devia-
tion observed there being less than that which had been ascertained to exist in some

* The exact positions of these compasses are inserted in Table X. page 288 ; and their relative places will be
clearly understood by referring to the longitudinal section of the vessel.
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of His Majsesry’s ships. These positions were G*, P, C, and, by the last series of
observations, I, may be added: the three former, however, were inconvenient situa-
tions, and it therefore became necessary to try the latter (I) more particularly, by
observing the dip and intensity as well as the horizontal deflections, with a view to
ascertain how near a compass might be approached towards the deck with propriety,
for the discrepancies observed at D, I attribute to the proximity of the boats’ davits.

It will be proper to notice in this place some particulars which bear upon the
question as relates to three parts of the vessel, viz. forward, amidships, and abaft; it
being here understood that the place spoken of for the compass is above the mass of
iron in these parts.

1st, Forward.—The forecastle 1'egarded as a position for a compass is not favour-
able in a practical point of view ¥, as it would be in the way of a variety of work ; and
in small vessels, during gales of Wmd as the men cannot always keep their stations
there, it would be insecure.

The anchors, chain-cables, &c. belng in the immediate vicinity, would be disadvan-
tageous as relates to the local attraction, and with respect to motion (and in an iron
vessel magnetism) it is not a favourable position §.

2nd, Amidships.—The centre, or rather immediately above the centre as respects
length and breadth, would be a desirable place as to motion, and probably as to mag-
netism, if the large funnel were made of copper instead of iron; that is, if we may
consider the vessel as an entire magnet; but against these premises is one of con-
siderable consequence, viz. that the connecting-rods, shafts, cross-heads, &c. of the
machinery are moveable quantities, and therefore it would be improper to place the
compass within the range of their influence.

Between the foremast and the great funnel, the crane, being made of iron, and also
the crank and cylinder-hatches, renders such a position unfavourable.

3rd, Abaft.—From the position of the great funnel, and the disposition of a variety
of smaller portions of iron above the deck of the Garryowen, the quarter-deck (and
of course above the mass of iron) appears to me to be the most eligible position for a
steering-compass.

* Previously to the compass G being placed on the cross-plank (which was supported by two wooden lad-
ders) the chain peak halyards were unrove, and rope was substituted; and after the first revolution of the
vessel two small blocks on the gaff having been discovered to have iron pins, they were removed, so that the
small bolt for the peak downhaul only remained, and this was 4 feet above the compass.

1 After the first series of observations with compass C (which was mounted on glasslegs) the large hoop of
iron which was on the outer end of the bowsprit, about 4 feet from the compass, was removed, but the iron
pin for the sheave block, which was nearly the same distance, still remained, as it was found inconvenient to
displace.

1 I am aware that it has been suggested to steer steam-vessels on the forecastle, by leading their tiller-ropes
forward; but the above remarks have reference only to placing the compass.

. § These remarks do not apply to the bowsprit, as the results at C are so curious as to require further expe-
riments, especially when contrasted with those over the stern.
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Taking into consideration the situation of particular portions of the iron-work, and
also the magnetic effect of the head and stern of the vessel, (which is described at
page 282,) about one seventh the length of the vessel from the stern is an advanta-
geous place on board the Garryowen.

The elevation above the deck should be such as to remove the needle from the
separate actions of particular portions of the iron-work, so that if possible the little
irregularities might disappear, and the joint effects of all the iron in the vessel be
resolvable into one force, the power of which might be discovered, and perhaps con-
trolled. If that of simple iron, by Professor BarLow’s correcting-plate, and if that of
‘the pole of a magnet, it might be useful to ascertain how far another magnet in a
given position was capable of correcting the deflections.

How near the deck may be approached with security has yet to be determined.
At the position I, on board the Garryowen, (which is 184 feet above the deck,) the
horizontal deflections are inconsiderable, and the dip and intensity, so far as the very
unfavourable weather permitted them to be observed, warrant the belief that a nearer
approach might be made. This, however, can only be proved by experiment ; and the
remarks at page 276, and also at page 286, respecting the necessary experiments, are
.strictly applicable in this place.

Had the weather permitted, the effect of Professor BarLow’s correcting-plate would
have been tried at position I; but with the continuance of rain and gales of wind
there was no possibility of proceeding further with any chance of that accuracy which
the nature of the service directed by TreIr Lorpsairs demanded.

§ 4. Observations on the magnetic effect of the Head and Stern of the Garryowen.

From the very remarkable deflections observed at the positions F and L*, and sub-
sequently at M, I determined to ascertain the difference of effect which the head and
stern of the vessel might produce on the compass. For this purpose I placed several
magnetic needles on the small quay at the south-west side of Tarbert Bay ; and among
them was a dipping-needle, adjusted in the magnetic meridian, with the face of the
instrument to the east, and indicating nearly the dip that I had previously observed
on Tarbert Island. All the needles were placed out of the reciprocal influence of
each other, and assumed their respective magnetic meridians.

Having taken my station at one of the compasses, Mr. WiLLiam Lamp and the
engineer observed the others. A line was then passed from the vessel to the quay,
for the purpose of measuring the several distances; and everything being in readi-
ness, 1 directed the Garryowen to be warped from the south-east quarter, with her
head towards the instruments on the quay. It is essential to remember that the un-
marked ends (or those which pointed to the south) of all the needles were nearest to the
vessel, and at the distance of 214 feet they retained their natural directions in their

* See Tables I. and V.
MDCCCXXXVI, : 20
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respective magnetic meridians *; but when the head of the vessel approached to the
distance of 189 feet towards needle O, and 169 feet from needle D, the ¢ unmarked
ends” of both distinctly indicated easterly deviation, and at the distance of 81 feet
the dipping-needle indicated a decrease of the northern dip.

As the vessel continued advancing with her head towards the instruments, the de-
flections of the horizontal needles to the eastward increased, and the northern dip
decreased ; so that on the near approach of the head the dip had decreased 15°, and
the easterly deviation of the horizontal needles amounted to from 5 to 7 degrees.

The vessel was then swung round, so that her stern was placed as nearly as was
practicable in the positions that her head had previously occupied, and precisely op-
posite effects on the several needles were clearly developed ; viz. the unmarked ends
(or those which pointed to the south) of the horizontal needles were deflected to the
westward, and the northern dip was increased.

These experiments were repeated on the following day with similar results as to
the direction of deflection to those obtained on the 17th of November, the whole of
which will be found registered in the following Tables.

* The horizontal needles used in this experiment were suspended on pivots in the usual way, so that it is
probable a very delicately constructed instrument, with a different suspension, such as is used for determining
the diurnal variation, would have developed a deflection at a greater distance.
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Tasres VIII. and IX.

Showing the Deflection both of the Horizontal and Dipping Needle when the Garry-
owen was warped towards them, first with her Head nearest to the Instruments,
and then with her Stern.

283

VIIL

Nov. 17, 1835.—Barom. 301, Therm. 51°.

. Vessel’'s HEAD nearest to the instruments. Vessel’s STERN nearest to the instruments.
True magnetic | Distance of nearest .

direction in part of vessel from "

which vessel dipping-needle on Regidipg of | Distance| Reading of | Distance| Reading of Distance of nearest Re.adl.ng of | Distance| Reading of | Distance| Reading of

approached. quay. dipping- | from D.| noedle D, | from O. | needle©, | partsof vesselfrom | dipping- | fromD.| needleD. |fromO.| needleO.

needle. dipping-needle. needle.
) feet. o feet. feet. feet. . o feet. feet.
| 2l4fromstem | 70 30 208 South. 223 South. 214 from tafrail.| 70 30 208 South, 223 South.
J
l 182 70 30 169 | 0° 15E.| 189 [ 0° 15 E. | 182 70 30 169 | 0° 100 W.| 189 | 0° 5 W.
S.43 E. J 81 70 20 76 | 0 45 E. 90 {0 50 E. 81 70 50 76 |0 30 W. 90 [0 45 W.

l 42 69 45 29 |3 30 E. 51 |2 10 E. 42 7115 29 |2 40 W, 51 |2 30 W.
L 22 68 45 9 |7 S5 E. 31 [5 56 E. 22 72 0 2 {16 30 W. 31 (7 &5 W.

‘Wind from the west, rainy weather.

 Tide carried stern nearer to compass, but distance was not measured.

IX. Nov. 18, 1835.— Barom. 29-9, Therm. 520,
Dipping-needle. Needle D. 0. B V.
N{i:iig:‘e)?c Distance |Reading of |Reading of] Reading of | Reading of Reading of | Reading of Reading of | Reading of Reading of | Reading of
approach. of nearest | peedle, needle, | Distance needle, needle, Dist. needle, needle, Dist. needle, needle, Dist. needle, needle,
partfrom | HEAD | STERN | from D, HEAD STERN |from O.] HEAD STERN |[from E.] HEAD STERN [fromV.] HEAD STERN
1:‘;:;‘:' nearest. nearest. nearest. nearest. nearest. nearest, nearest. nearest. nearest, nearest.
o feet. o / o / feet. feet. feet. feet.
[ 276 7025 | 70 25 256 South. South. 265 South. South. 262 South. South. 273 South, South.
185 70 25 | 70 25 166 0° 5E.| 010V W. | 175 South. South. 172 | 0°25’E.| 0° 15’ W) 184 South., | 0° 15’ W,
J 78 70 10 | 70 35 59 130 E.|0 50 W. 68 |00 50/ E.[0°45W.] 65 |1 30 E.J]1 OWY) 76 | 1°15’E.[ 0 50 W,
S.43 E.
47 69.50 | 70 40 26 23E|410w.] 37 |2 0E.|250WwW.] 34 |4 OE.|4 5 W) 45 |3 30 E.[3 O0OW,
36 69 30 | 70 50 16 53 E 15 ow? 26 |3 50 E.|]6 30Ww.] 23 {9 OE.I3 0W§ 35 5 45 E.|5 25 W
L 29 68 50 | 70 50 6 O0E.|31 50wW? 19 |4 5 E.|9 50 W, 26 |7 35 E.[6 15 W

Moderate breeze, with showers of rain.

2 Tide forced vessel near to instrument.

In these observations the instruments were placed on a small quay on the west side of Tarbert Bay. Breadth

of the S.E. end of quay 335 feet.
11 feet. Vessel’s draught of water 5 feet 3 inches.

202

Height of quay above high water 3 feet.

Iron tafrail above water line
Stern of vessel above water line 8% feet.
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In considering the contents of these Tables, especially as respects the amount of
deflection, it is requisite to bear in mind that the needles, being so placed on the quay
as to avoid the influence of each other, were at different distances from the vessel,
and not in the same line of bearing ; consequently, when the vessel approached very
near to the quay with her head or stern, the true magnetic bearing of those parts
from each instrument was necessarily different : hence the difference of the amount
of deflection.

As an iron ball, or disc, when made to approach a magnetic needle from the south-
east, would produce a different deflection when its centre was above the equator of
the dipping-needle to that which would occur when it was below, viz. in one case the
deflection would be to the eastward, and in the other to the westward, due considera-
tion was given to that circumstance in the examination of the results; and the foi-
lowing Table, showing the elevation of the vessel’s stem and stern, as related to the
level of the needles, and likewise the depression of the keel below their level, may be
useful in reviewing this subject.

The observations having been made from about an hour and a half before to an
hour after high water, a mean level has been taken in the construction of this Table ;
and it is to be understood that the tide neither rose three feet above nor fell three
feet below this mean level during the experiments in question.

Part of vessel Dipping-needle, Compass O. D. E. V.
nearest to the
instruments., | Upper part | Keel below | Upper part | Keel below | Upper part | Keel below | Upper part | Keel below | Upper part | Keel below
of stern. axis. of stern. pivot. of stern. pivot. of stern. pivot, of stern. pivot.
1 foot 03 feet 43 feet 4% feet 4% feet
Head. below | 12§feet. | below | 14%feet. | above 9 feet. above 9 feet. above 9 feet,
axis. pivot. pivot. pivot. pivot.
. Iron rails Iron rails Iron rails Iron rails
Iron rails
r stern over stern over stern over stern over stern
Stern. ov:% feot 123 feet. | 2feet | 14%feet. | 7 feet 9 feet, 7 feet 9 feet. 7 feet 9 feet.
bove axis above above above above
aboveaxis. pivot. pivot. pivot. pivot.

It will be noticed, that as the stern approached the instruments the iron rails over
the tafrail of the vessel were above the level of the compass O ; and when the head
approached, the upper part of the stem was rather below that level ; but with respect
to the other needles D, E, V, both the upper parts of the stem and stern were above
their level. '

The above remarks, however, only relate to those portions of the vessel that ap-
proached nearest to the instruments; but in looking to the probable centre of the
entire mass of iron in the Garryowen, and the different heights of the compasses on
the quay, it is impossible to attribute the opposite deflections which occurred to the
difference of elevation of the centre of the mass that could take place by the rise and
fall of the tide during the observations.

The conclusion, therefore, which I have come to is, that the deflections alluded te
were caused by the magnetic influence of the iron in the vessel; the combined effect
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of that about the bows representing the marked end of a magnet, (or that which
would point to the 'north,) and that about the stern the unmarked end, (or that
which would point to the south,) the effects on the different needles being precisely
similar to those which would have occurred had a magnet been placed in the position
of the vessel.

As both the bower-anchors were at the bows when the Garryowen approached the
quay, magnetic effects may have been produced by their shanks and iron stocks; but
at the distance of 189 feet and 169 feet, where the instruments clearly developed
their respective deflections, (see Tables VIII. and IX.) the result must, in my opinion,
be attributed to the combined magnetic effect of the iron in those parts of the vessel
which were nearest to the instruments.

From the nature of the results I obtained on board the Garryowen, it would be
advisable, as opportunities occur, to ascertain if similar effects are produced on the
magnetic needle by other iron vessels, especially as respects the polarity of their
heads and sterns, both before they have been put in motion through the water, and
afterwards: this too might lead to other observations relative to the little oxidation
that is reported to have taken place in the iron steam-vessel on the coast of Africa.

As in the construction of iron vessels, hammering the numerous rivets might elicit
magnetic influences, it would be well to note, by compass, the direction of their heads
and sterns when building, with a view of ascertaining whether (in combination with
the former circumstance) any distinct magnetic properties indicated by those parts
are due to the line of direction of the vessel with respect to the magnetic meridian.

The head of the Garryowen, when building, was west-north-west.

§ 5. General Conclusions deduced from the experiments already made, with Notes on
those which are requisite to be tried.

The general conclusions relating to practical purposes that may be deduced from
the experiments already tried are:

1st, That the ordinary place for a steering-compass on board ship is an improper
position for it on board an iron steam-vessel.

2nd, That the binnacle-compass, in its usual place on board the Garryowen, is so
much in error as not to be depended upon. _

3rd, That in selecting a position for a steering-compass on board iron steam-vessels,
it is requisite that it should be placed, as far as may be practicable, not only above
the general mass of iron *, but also above any smaller portions of iron in its vicinity,
or that such portions should be removed +-.

* The great funnel is not alluded to here; but should that prove to be an impediment, copper might easily
be substituted.

1 The boat’s davits, iron stanchions, and rails about the quarter-deck are particularly alluded to, it being
-easy to substitute wood for the former and copper for the latter.
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4th. That it never should be placed on a level with either the ends of horizontal of
perpendicular bars of iron.

5th. That the extreme ends * of an iron vessel are unfavourable positions, owing to
magnetic influences, and that the connecting-rods, shafts, &c. of the machinery, being
moveable quantities, renders the centre objectionable, independently of the position
of the great iron funnel.

6th. That no favourable results were obtained by placing the compass below the
deck, nor on a stage over the stern.

7th. That at the positions G, 20} feet above the quarter-deck, and I, 13% feet
above the same level, and about one seventh the length of the vessel from the stern,
the deflections of the horizontal needle were less than those which have been ob-
served in some of His Masesry’s ships; but in order to prove whether this or a nearer
approach to the deck may be fixed upon as a proper place for a steering-compass, the
following experiments should be tried.

The horizontal deflections at the different points as before, both with the fires
lighted and extinguished-. The dip and magnetic intensity to be ascertained both
when the vessel’s head is at the true magnetic north and south, and likewise when it
is at the north and south indicated by the needle at the position of observation on
board ; and further, that the vertical and horizontal vibrations should be determined
when the vessel’s head is towards the east and west; and it would tend to accuracy
if these were obtained when the vessel was aground.

It would be desirable to repeat some of the experiments after the keel of the vessel
has remained some time in the line of the magnetic meridian, and afterwards to com-
pare them with those which might be obtained after her head had been kept to the
east and west for the same length of time.

The vibrations of the needle, and a few bearings that could be quickly and accu-
rately obtained after the vessel has been in motion through the water, would be de-
sirable. 'The observations which were commenced on a needle placed in the centre
of an iron sphere (3 feet in diameter) should be completed.

As it is known that iron when heated to a red colour attains an extraordinary mag-
netic power, it would be advisable to observe whether a very delicately constructed
needle suspended in the position where the compass is to be placed, be affected at
such a distance from the furnace on board, and this should be accomplished when
the vessel is aground.

Similar experiments to those tried on the quay in Tarbert Bay might be repeated
with advantage after the vessel has been in motion through the water, and needles
ascertained to be of different intensities might be used.

Besides ascertaining the horizontal deflections of the needle produced by the local

* This remark does not apply to the bowsprit, as the curious results obtained at C, which have been already
noticed, show that further observations are requisite.

1 Especial notice of the compass on the bowsprit should be taken during the several revolutions of the vessel.
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attraction of the vessel, the object of some of the experiments above enumerated (and
which suggested themselves to me during the course of my inquiry) is to determine
whether the causes that affect the direction of the magnetic needle on board an iron
steam-vessel are constant or variable; and whether, should they prove to be the
latter, that variation may amount to such a quantity as would be seriously detri-
mental in a practical point of view; or to prove that under ordinary circumstances
the directive power will be sufficient for all the purposes required.

Some striking facts respecting the local attraction of ordinary steam-vessels having
come under my immediate notice, I have considered it my duty to detail them at the
end of the report of experiments, and have added some practical observations on
placing compasses on board steam-vessels generally, to which I beg you will call TueIr
LorpsHips’ attention.

Hoping that the results which have been already obtained will not only be advan-
tageous as a guide to future experiments, but also that they will prove useful in the
practice of navigation, I have now to request that you will be pleased to lay this
Report, with the accompanying Tables, before my Lords Commissioners of the
Admiralty.

I have the honour to be, Sir,

Your very humble Servant,

E. J. JOINSON,

) Commander R.N.
To CrarrLES Woobp, Esq. M.P.,

Secretary to the Admiralty, &c. &c. &c.

TaBLE
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TasrLe X.

Position of the different Compasses on board, with their distances from particular

parts of the Iron-work.

Letter or
Mark of Position, Distance of the Pivot from particular parts of the iron-work,
Compass,
Above the deck, 5 feet 9 inches. From nearest iron beam, 5 feet 113 inches.
From nearest end of spindle of wheel 6 feet 6 inches, and 3 feet 3 inches above level.
A. Quarter-deck. From iron tiller, 8 feet 2 inches. From iron rails abeam, 9 feet.
From nearest part of davits when out, 10 feet 8%, when inboard, 7 feet 1§ inch.
From the great funnel, 39 feet 7 inches. From tafrail, 11 feet 53 inches.
Above the deck, 5 feet 11 inches. From nearest iron beam, 6 feet 1§ inch.
From iron abeam, 11 feet 2 inches. From chain cables, 6 feet on both sides.
B. Forecastle, From iron windlass, 7 feet 5 inches. From pea of anchors, 10 feet 8% inches.
From the stem, 19 feet 8% inches. From great funnel, 55 feet 4% inches.
From end of crane, 18 feet 1 inch. From iron wire of skylight, 4 feet 1 inch.
C.on From the iron ring at the end of bowsprit, 4 feet 6 inches.
glass On bowsprit. From iron above the stern, 6 feet 7 inches.
legs, From iron cat head, 11 feet 3 inches.
On the fore part of Above the deck, 8 feet 53 mches.‘ From tafrail, 15 feet 9 inches.
D. the temporary poo From the large funnel, 34 feet 8 inches.
e temporary POOP- | Bvom nearest part of davits when out, 10 feet 11 inches.
From the deck, 8 feet 5 inches. Horizontal line to tafrail, 8 feet 3 inches.
E. On the after part of From nearest iron on tafrail (oblique), 7 feet 4% inches.

the temporary poop.

From spindle of wheel, 8 feet. From great funnel, 47 feet 10 inches.

On the stage level with

From iron rails over the tafrail, 13 feet 6% inches.

the tafrail. From nearest part of davits, 18 feet 2 inches.
On a plank 4 feet Above the deck, 20 feet 7 inches. From iron bolt in gaff end, 4 feet 8 inches.
G. below the main gaff - | From the great funnel, 32 feet.
end. From the iron rails above the tafrail, 24 feet 6 inches.
Above the deck, 13 feet 43 inches.
On the centre of the | Horizontal line to tafrail, 10 feet.
L temporary poop. From the great chimney, 40 feet.
From the nearest part of davits, 13 feet 9 inches.
On th . . Horizontal line to perpendicular of tafrail, 3 feet 9 inches.
L. n the pO%P projecting| pyom tafrail, 6 feet 4 inches. From davit, 21 feet 3 inches.
over the stern. From the great funnel, 54 feet 3 inches.
On the stage over the | First position, 9 feet 113 inches from tafrail.
M. stern level with the | Second position, 5 feet 8 inches from tafrail,
tafrail. Third position, 4 feet from tafrail.
From the great funnel, 22 feet 3 inches.
0. B etweel? the paddle- From the iron rails between the paddle-boxes, 7 feet.
oxes. From the nearest part of the crane, 12 feet,
T hird h Above the deck, 40 feet 2 inches, From crane, 29 feet 3 inches.
P. wf? thirds up the From the iron cap of the mast, 6 feet 11 inches,
oretopmast. From the iron crosstrees, 12 feet 6 inches.
Q. on From foremost bulkhead, 9 feet 6 inches. From aftermost bulkhead, 9 feet 6 inches.
glass In the fore-hold. From nearest iron beam above, 4 feet 74 inches. From ditto below, 4 feet 7% inches.
legs. From sides of vessel, 9 feet 10 inches. From spindle of crane, 8 feet 4 inches, larhoard side.
Tn the ir h Above the deck, 7 feet. From great funnel, 24 feet 5 inches.
S. n the .1210;:. sphere From iron rails on paddle-boxes, 10 feet 2 inches.
amidships. From ncarest part of crane, 9 feet.
From foremost iron bulkhead, 4 feet 7 inches,
T, From iron stove abaft, 4 feet 7 inches.

In the cabin.

From iron beams above, 5 feet 4 inches. From ribs below, 5 feet 4 inches.

From the sides of the vessel, 9 feet 11 inches.




