TRUE: MAGNETI C COMPASS TECHNI CAL FI ELD: The present invention relates to a
magneti c conpass 5 I n which the errors of variation and deviation
effecting the conpass are elimnated, resulting in a magnetic conpass whi ch
i ndi cates the true direction relative to the axial or geogr aphi ¢ neridian
of the planet. 10. BACKGROUND ART: The north-south Iinbe of the nmagnetic
conpass usual ly does not point along the geographic neridian because: a)
the magnetic poles of the earth are located in a 15 different position
fromthe axial poles, thus causing an angle of error called "variation" on
t he magnetic conpass and b) steel and ot her ﬁagnetic materi al s cause the
lines of force of the earth's nagnetismto deviate around 20 a vessel
carrying the conpass and this results in angles of error on various courses
call ed "deviation" effecting-the magnetic conpass. Variation is uncorrected
and the mariner allows for the varrapeonacEeYi@tdoMPASEn be reduced or

el i m nated by 25 distributing nmagnets and other - soft iron

correctors around the conpass. Usual ly a small anmpunt of residual

devi ation exists N R variation, creates an error on the
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10  BACKGROUND ART:
The north-south linbe of +the magnetic compass
usually does not point -along the geographic meridian

because: .
a) the magnetic poles of the earth are located in a
15 different position from the axial poles, thus causing an

angle of error called "variation" on -the magnetic compass
and ' ‘
b) steel and other -magnetic materials cause the
lines of force of the earth's magnetism to deviate around
20 a vessel carrying the compass and this results in angles -
of error on various courses called “"deviation" effecting
the magnetic compass.
Variation is uncorrected and the mariner allows for
the variation. Deviation can be reduced or eliminated by
25 distributing magnets and other soft iron correctors
around the compass. Usually a small amount of residual
deviation exists and, along with variation, creates an
error on the compass. . _
The uncorrected variation and residual deviation are
30 allowed for by the mariner and the course steered by the
compass has an error and is usually different from the
true course relative to the axial meridian. The mariner
Jusually ‘finds difficulty in the application of the
variation and deviation and this invention (1) makes it
35 easy to correct the variation and deviation effecting the



2 compass, (2) mekes it possible to correct the variation and deviation
automatically and (3) enables the nagnetic conpass to show the true, or
nearly true, direction relative to the axial mneridian of the earth either 5
manual | y or automatically. Deviation is caused by many effects, all of

whi ch are of magnetic origin, except a part of deviation that can be

caused by nechanical neans. This part of deviation is caused if the
| ubber |ine, or heading, or 10 steering marker is not fixed exactly al ong
or parallel to the fore and aft or keel line of the vessel and it can
result in an angle of error called "coeffici%ent A". "Coefficient A" is a

part of the deviation effecting the conpass. Coefficient A causes an error
in the conpass 15 equi valent to the angle that the | ubber line is

di spl aced fromthe keel line direction of the vessel. SUMVARY OF THE

| NVENTION: I n theompaseseniiz) imakest iign possiiblies td nientedt the z&rlatlon
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t he magnetlcicorrp%ss to Indicate t etrue eariln ects re |veto

t he eer:.ng marker is not fixed exac ly alon or para el to

) ‘the fore and aft or keel line of the vessel and it can
result in an angle of error called "coefficient A",
"Coefficient A" is a part of the deviation effecting the
compass. Coefficient A causes an errorxr in the compass

15 equivalent to the angle that the lubber line is displaced

£xom the keel 1_ine direction of the wvessel.

SUMMARY OF THE INVENTION:

In the present invention, it 4is intended to
20 purposely create a variable correcting angle called a
compass correcting coefficient by displacing a movable
correcting marker to an amount equivalent to the sum of
the known variation and deviation effecting the compass,
so that the displacement of the correcting marker
25 compensates for the total error of the compass, thus
enabling the magnetic compass to indicate true direction
relative to the earth's axial meridian. ' :
It is an object of the present dinvention to
eliminate the errors of variation and deviation: effecting
30 the magnetic compass enabling the magnetic compass to
indicate the true course relative to the earth's axial or
geographic meridian. It is a .furth'er object. of the
rresent invention’ to enable the magnetic compass to
indicate the true bearings of objects relative to the

33 axial or geographic meridian.



35 - axial or geogr aphi ¢ neridi an. REPLACEMENT SHEET It is a further

obj ect "of the present invention to enable the unsop 'qtirated nariner to
overconme easily the effects of variation and devi atl|ogesf{@shtiP kiR
conpass. It is a further object of the present invefjtion to elimnate }f he
errors of variation and deviation of a negnetic conra§§6b§"#MBp§§ﬂLg" ans.

It is a further object of the present invention to érable—existing
conpasses to achieve all of the above objectives. According to the

invention in a fiy sis asERGitheihebyect @EOt’hd @?éwiHNémk&iQ@ie@ﬁlble
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therewith; a correcting marker novabl e about the magnetic portion; said

correcting marker being fixed to a rotatably nounted support neans which
support means iSIffrds faonfeether ooiiedd nefnditic psesest tnwrpicre teai d
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casing; a fixed reference mark; a freely rotating magnetic
portion rotatable in said casing about the reference mark;
compass bearings disposed on the magnetic portion .and
displaceable therewith; a correcting marker movable about the
magnetic portion; said correcting marker being fixed to a

rotatably mounted support means which support means is free
from said rotating magnetic portion to displace said correcting
marker to a corrected position from the reference mark to
correct a total compass error; said support means having
directional markings on it to show which way said correcting
marker should be rotated with respect to said casing to move
the correcting marker to correct said total compass error, said
total compass error being calculated as the sum of a known
variation error and a deviation error affecting the compass,
and means for locking said support means and consequently said
correcting marker on the corrected position, said casing having
a bowl with said magnetic portion of the compass being
rotatably mounted within said bowl, said correcting marker
being fixed on the bowl which constitutes said support means,
means for rotating said bowl on a binnacle, said bowl being
mounted by gimbals on a shaft within said binnacle, the shaft



: hDunted by ginbals on a shaft within said blnnacle the shaft
REPLACEMENT SHEET being rotatably nounted w :
havi ng directional markings on it to show which V\BEjPltA(EEMEMTBHEE'D d be

rotated to nove the correcting nmarker to correc nggfjmﬁﬁror Aclcor di ng

to the invention in a second aspect, thene is pfdute ﬂ%ﬂu Qf steering

a water craft using a navigation steering magnet

craft conprising: determining a total conpass error correctlon reqU|red for
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magnetic p& 81 rotatable in said conpass about said reference mark, said
correcting marker being displaced in a direction required and equal to said
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error, Sai%o%%ﬂﬂ%fEoggggiigﬁyhggker on the compass from a fixed.reference
mark on the compass to a corrected position an amount equal to
said total error and independent of a freely rotating mégnetic

portion rotatable in said compass about.said reference mark,

said correcting marker being displaced in a direction required
and equal to said total compass error; and setting the desired
course to be steered on the correcting marker at its corrected
position.

According to the invention in a third aspect, there is
provided a navigation steering magnetic compass comprising a
casing; a fixed reference mark; a freely rotating magnetic
portion rotatable in said casing about the reference mark;.
compass bearings disposed on the magnetic portion and
displaceable therewith; a correcting marker movable about the
magnetic portion; said correcting marker being fixed to a
rotatably mounted support means which support means is free
from said rotating magnetlc portion to displace said correctlng
marker to a corrected position from the reference mark to
correct a total compass error; said support ‘means having
directional markings on it to show which way said correcting
marker should be rotated with respect to said casing to move



directional markings on it to show which way said correctlng narker shoul d
be rotated with respect to said casing to nove

correct said total conpass error, said total conp=§§mmﬂ0ﬂmﬁum ul ated
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mar ker as steering reference
dial from which the pointer is moved to move the correctlng

marker.

In the described embodiment of invention, there is
provided a magnetic compass having a correcting marker mounted
displaceably on the compass. The correcting marker, mounted
displaceably, can purposely create a compass correcting
coefficient on the compass. The correcting coefficient created
is made equivalent to the sum of the variation and deviation
affectihg the compass to counteract these errors effecting the
compass. An advantage of the correcting marker so displaced
is that the correcting marker is now along the true course
relative to the axial or geographic meridian direction on the
cdmpass and the helmsman or steering man would read the compass
at this displaced correcting marker which indicates the true
direction and steer the vessel along the true course in
relation to the axial or geographic meridian using the
correcting marker as steering reference.

According to one feature of the described embodiment, the
correcting marker is marked on a disc for easy displacement and
then held in the required displaced position to create the
required amount of compass correcting coefficient to counteract



Accordihg to one feature of the described enbodi nent, the correcting marker

' is marked on a disc for easy displacement and th held in the required

di spl aced position to create the required anount - TE ng
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alteration nnacl es of eX|st|ng conpasses these_conpasses can be

to create FREVAGRAhSOMRATEIIHHPLINF COEH CLER 1 edTF GOAVERIROS: &Lt ithE t he
errors ef f eelrreetiiry MRONer GiAP TS mahkeadr _dmnghteo c@ﬁ@brs%r bowat yise t‘hfatt he

descri bed odi mrent,, the corrﬁ%tln mar ker nnacbe itsel f

mount ed 1 RSt SPERLRAS { HESQ SPEoEaeS, Bt oRUREIAG bEYERR the’
correcti ng coaafddtdirntmarke advantidge eémpawes bboniclhadieilng cohphasl eaa:lalout

the conpas%el n&ﬂ?%a%%ﬁ Sﬂﬁgb?rtﬁgnPga3f?eé‘eﬁ%unt of compass correcting
coefficient can be created from a position remote from the
compass which would be especially useful for large shipé where
the magnetic compass is usually located on a deck above the
steering position. An advantage also of the displaceable
compass bowl is that with some alterations on binnacles of

existing compasses these compasses can be made to create the
compass correcting coefficient required for counteracting the
errors effecting the magnetic compass.

According to another feature of the described embodiment,
the correcting marker is on the binnacle itself is mounted
rotatably about the compass to create the required compass
correcting coefficient. An advantage of the binnacle being
rotatable about the compass is that the smaller compasses used
on smaller craft can be easily be made to create the required
amount of compass correcting coefficient for counteracting the
errors effecting the magnetic compass. An advantage also of
mounting the binnacle rotatably is that the binnacles of
existing compasses can be made rotatable with slight additions
to the mounting of the binnacle to create the compass
correcting coefficient required for counteracting the errors
effecting the magnetic compass.
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of this type of hunting between the displaced correcting marker

“and the compass card is that it enables the repeater to show
the true course of the vessel relative to the axial or
geographic meridian with the steering marker of the repeater
in the same direction as, or parallel to, the keel line of the
vessel. This enables the repeater not only to indicate the
true course of the vessel, but also the true bearings of
objects from the repeater position on the vessel relative to
the axial or geographic meridian and these bearings can be
plotted "on the navigation chart or plan without applying
corrections for variation and deviation effecting the magnetic
compass. The repeater functions similar to a gyro compass.

According to another feature of the described embodiment,

the variation and/or the deviation effecting the magnetic

- compass are fed into a computer program and the displacement

of the correcting marker is controlled by the computer which

displaces thé correcting marker to create the counteracting
compass correcting coefficient automatically.

The compasses described or claimed in this application can
be used on} and extend to, any craft,



corrections for variation and deviation effecting the magnetic conpass. The
repeater functions simlar to a gyro conpass. Acecording to another feature
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errors effigclingst 88sPRINRILS, CHPRjuired amount of compass correcting
coefficient can be created from a position remote from the
compass which would be especially useful for large shipé where
the magnetic compass is usually located on a deck above the
steering position. An advantage also of the displaceable
compass bowl is that with some alterations on binnacles of
existing compasses these compasses can be made to create the

compass correcting coefficient required for counteracting the
errors effecting the magnetic compass.

According to another feature of the described embodiment,
the correcting marker is on the binnacle itself is mounted
rotatably about the compass to create the required compass
correcting coefficient. An advantage of the binnacle being
rotatable about the compass is that the smaller compasses used
on smaller craft can be easily be made to create the required
amount of compass correcting coefficient for counteracting the
errors effecting the magnetic compass. An advantage also of
mounting the binnacle rotatably is that the binnacles of
existing compasses can be made rotatable with slight additions
to the mounting of the binnacle to create the compass
correcting coefficient required for counteracting the errors
effecting the magnetic compass.
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of conpass correcting coefficient for counteractin r‘gethe errors effecting

t he magnetic cd\fqmam:llrm tadeacthes fratuse abubhe riesdribsthembcdimendiabl y

Is that t S Lot i
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ure of "the descri ment, Tepeaters are
used fromthe magnetlc corrpass and these repeaters function in dependence

upon the hunti ng.&etyes Eé‘%rfbt&i@zaqfeet@%r 8¢t tRE aeébeibe@obmﬁwﬁmw,ss
card. An.-advantage of this i;pe of huy t| n{cAﬁbet en t he spl ac

correct i nFIREIEBLANRENe asfsro(‘,‘hr(‘} gpeei cenﬁB{“BQSFhea?ipe%R%§eto
show the tyde£osFSer@hcthén ves sébpesdaitce eupon ttiee abriating eogeepht e

meridian wth the steering jmarker ,of th eat sa as,
or parall \éalqgjlaqeé L&:H’ég Jagker and tH8%Ebnpasd . ’R Qd\?ﬁ%éé’e'
of this type of hunting between the displaced correcting marker
and the compass card is that it enables the repeater to show
the true course of the vessel relative to the axial or

geographic meridian with the steering marker of the repeater
in the same direction as, or parallel to, the keel line of the
vessel. This enables the repeater not only to indicate the
true course of the vessel, but also the true bearings of
objects from the repeater positioh on the vessel relative to
the axial or geographic meridian and these bearings can be
plotted on the navigation chart or plan without applying
corrections for variation and deviation effecting the magnetic
compass. The repeater functions similar to a gyro compass.

According to another feature of the described embodiment,
the variation and/or the deviation effecting the magnetic
compass are fed into a computer program and the displacement
of the correcting marker is controlled by the computer which
displaces the correcting marker to create the counteracting

- compass correcting coefficient automatically.

The compasses described or claimed in this application can
be used on, and extend to, any craft,



vessel. This enables the repeater not only to indicate the true course of

t he vessel, but also the true bearings of objects fromthe repeater
position on the vessel relative to the axial or geographic meridian and

t hese bearings can be plotted on the navigation chart or plan without
applying corrections for variation and deviation effecting the magnetic
conpass. The repeater functions simlar to a gyro conpass. According to
anot her feature of the described enbodi nent, the variation and/or the

devi ation effecting the magnetic conpass arg fed into a conputer program
and the displacenment of the correcting marker is controlled by the conputer
whi ch di splaces the correcting marker to create the counteracting conpass
correcting coefficient automatically. The conpasses described or clained in
this application can be used on, and extend to, any craft, 6 vehicle or
i nstrunment and i vepdctllec Wraringtramegnty pedofinngisarticndhr, t@& rany atypel axfd

vehicle or spacegiaabl Walagh, Uae-"BgALE] Cliddd8feic1k0ldre dfaddie athanlicho
indicate direction and the termvessel includes all of,these ABcate
conpass is termed®ss m%?’?ﬁadﬁetinn%’ee eZPEFRI R %el‘f/l%e%é Pvdeeigadeany
mark used as a stddaechgoneredeftbe tammbeessehetnekndescarklece® nfhese ker A
which may besin acppaBbedsl afmed HTHRSHAGnEEiPr HpITL 1 Mninef Ifeelead oh any
other formof creabided ShECLiPthd8! GeACEatl Mol trarkdonckelladl geor
i nstrument and thi S7invention conpasses any suc ormof creation of _the
correcting mar keteFBLAc A8 GPTrEFting RIS sWhi rerx i PRy 1R0&f PRAFERE.
The conpass corr éormngrnenbassedy ope praf ketedyorneraatlettedronnanyaopbent er
segment, arm Fgem &FNGreadif§ ab@teeriRy dJUFARAGLE Obn ABhyO!l bear@Pans
Cglpggle of % spl %’Ce leeaogogagggﬁﬂgntmgnkcf rtha{so%%%e%r%gogoggg ?npgggéghSn&erm
’ a - such form of creation of the correcting marker for
creation of a _compass correcting coefficient. The
- compass .correcting marker may be marked by means of, or
. on, a pointer, segmént, arm, arc, ring, Adisc, bowl,
15 binnacle or any other means capable of displacing a
correcting marker around the compass and the term "disc",
or "bowl" or "binnacle" encompasses any such means of
displacing ‘-the corfécting marker. The term repeaters
includes bearing and digital repeaters and repeaters used
20 oh the autopilot fed from the magnetic compass. Hunting
between the compass card and the correcting marker also
means hunting between the compass card and a pointer,
segment, arm, arec, ring, disc, bowl, binnacle or any
other means capable of displacing a compass correcting
25 marker around the compass. L '

The compasses in the following description are by
way of example only while the displacement of the
correcting marker to obtain a compass correcting
coefficient can be achieved by many different engineering

30 procedures. Accordingly, the invention may be carried
into practice in a number of ways and specific compasses
embodying the invention will now be described by way of
example with reference to diagrammatic dréwiz_igs.'

—



or "bow " or "binnacle" enconpasses any such neans of displacing the
correcting marker. The term repeaters includes bearing and digital
repeaters and repeaters used 20 on the autopilot fed fromthe magnetic .
conpass. Hunting between the conpass card and the correcting marker also
means hunting between the conpass card and a pointer, segment, arm arc,
ring, disc, bow, binnacle or any other nmeans capabl e of displacing a
conpass correcting 25 mar ker around the conpass. The conpasses in the
foll ow ng description.are by way of exanpl®2 only mhile t he di spl acenent of
the correcting marker to obtain a conpass correcting coefficient can
be achi eved by many different engi neering 30 pr ocedur es. Accordingly,
the inventi-on may be carried into practice in a nunber of ways and specific

conpasses enbodyE@%Egthg@yfggfdy1dy bhaﬂgﬁbée descri bed by way of exanple
with reference to |a%rarrma|c ravmn%h SRIEF DESCRI PTI ON OF ,
DRAW NGS: Figure | isFAIBFant vi®f #ldh Beimik Bt S3RIFeOfc T MgReLitn
whi ch a di sc bearcdiompaskeogovhich i mgdhse kieeaxing dihet dunrenatingedarkre dissc
Bas maL k: ggs Indlz(‘oa;taltaglygﬂo@tetail refﬁé s gy dﬁfﬁﬁa&@@ﬁ%@ ﬁmcla%iaap?hbe of
eing held i requi.re ition to rOVI e.the r anpu

conpass. cor rhct i B =eobEPY coE Tt enl Ba Fs CRoditl, 4 BN Bed i,
part of a conpas§hslﬁwa@héeﬁnpﬂhi% ) hagnéﬂved%ohhassegemreﬁsamguntnsénted
rotatably with th@m@aggeeérfutﬂnwgkebeﬁriaséﬁﬂ to the bow., the dlsplacenent

of the correcting marke onjrolle 1&,%&*] M Tt gFLgure
1 (B) is a detail vi ewé Rowi ngzg)egm)unt?n e sﬁ'aft or t e co° gss
bow . . compass blnnacle in which™ a magnetic compass bowl

10 mounted rotatably with the correcting marker attached to
the bowl, the'displacemeﬁt of the correcting marker being
controlied remotely f£rom the compass.

Figure II(B) is a detail view showing the mounting
of the shaft for the compass bowl. :

15 " Figure II(C) is a detail.view of the dial used in
providing the compass correcting coefficient for the
compass bowl. )

Figure II(D) is a plan view of the compass in figure
II{(A) in which the compass bowl is rotatably mounted

20 inside the ‘binnacle. . o .

Figure II(E) is a plan view of a repeater fed from
the compass in figures II(A) and IX(D).
Figure III(A) is an elevatlonal view of another type

_ of compass with binnacle in which the binnacle itself is

25 rotatably mounted on a mOuntlng on wthh the direction of
rotation of the binacle to counteract the variation and
deviation effecting the compass is indicated.

Figure III(B) is an-elevational view of a mounting
similar to the one in figure IIXI{A) but with arrangement

30 for deviation compensating magnets and correctors.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:

In figure I is shown an embodiment of the présept
. invention in which a vessel, for example, steers a true
35 course of two hundred and ten degrees in a place where



15

conpass correcting coefficient for the conpass bow. Figure 11 (D) is a plan
view of the conpass in figure I (A in which the conpass bow is rotatably
nount ed 20 inside the binnacle. Figure Il (E) is a plan view of a repeater
fed fromthe conpass in figures I (A and I1 (D). Figure Il (A is an

el evati onal view of another type of conpass with binnacle in which the

bi nnacle itself is 25. rotatably nounted og a nounting on which the
direction of rotation of the binacle to. counteract the variation and

devi ation effecting the conpass is indicated. Figure I11(B) is an -
el evational view of a nmounting simlar to the one in figure 11 (A) but with

arrangenent 30 for deviation conmpensating magnhets and cor t : qual
DESCRI PTI ON OF Thil JPREGERRRIRNEMBODEVENTS: dpATeeYulesE |47 shgﬁn‘% %}é‘ as

enmbodi ment of th%&%‘% ent i;aventd QibdriteMiait anessiolg, 4 otoBRANBFEC s Oer s

a true 35 cour hundred and,t r ddxa place where . 8 the
variation is tmemmgpéésdﬁ%?e%rﬁfstthggrgﬁgd

esi dual _degyi at,] | $: phe jdegiee
East creating a total e oresaielt \ﬂ@tﬁFQﬂ?é?GégP&@ggEgcé}e o]‘Lné) eﬁtxgg ass._The
vesSel is -prgpe_l '7{-_61% al 0pget he skeelod | Beedriand darkex hd |HHbEFTPRR e8r ©

steering marKker . I'h c-%asseﬁ_ OLepgigﬁga{_ﬁe.M@ dae 1l Xing thershrahided
line 1 and show % &5 §1e of “one” hundr ed ad 'SQ&Y e degress.
Thus, while steerésmpass reeurssurad gre BERATH r%ﬁ aSToRsY Jeire S
conpass course wopl gk bgaone ktedeedganderi@ courght 9EntHe H‘éﬁ‘?’é%% and ten

one degrees di ffecriggéeésf,on]tﬂge i@ s 80 W see casisl obet hene { SUAEZEAr AN
rienty one 0 eighty nine degrees oY twenty one degrees d_ifferent from
1 | th: true c,our;.se because of the total erro'r o.f twenty ?ne

degrees East due to the variation and deviation effecting

e cz:Paaisc-ord'ance with the present invention, a disc 2

15 is provided, ﬁounted rotatably on the casing ¢ of tr.:.e'

coﬁnass around the compass center 3. The comp?-ss. has 'a

fre;ly rotating magnetic portion M mounted within ~l:.he

casing C with compass bearings on its face. A c.:orret‘:t:.mi

marker 4 is on the periphery of the disc 2. D.J.rect::.ona

| 20 arro‘;zs 5 are also provided on -the disc near 1its cen‘l:.gi

extending to either side of point a 6 located on a radia

line extending between the center 3 of the face of the

ss and the correcting marker 4,

compa‘ro steer a true course of two hundred arlxd ten

25 degrees, the mariner first turns ;he disc 2 4in the

required direction, east or west as indicated hty a.trr:w:

5, by an amount eq;ual' to the variai‘:i.on error as :.nd:f.cr-:\ e

by ,. the vessel's chart at the vessel's present position.

This variation error in the present examplg is. twex.ity

30 degrees east, so that the disc is turned in the direction

| - of the east arrow 5 to move the correctfing markf;r 4

twenty degrees to a first position from the lubber line 7

which line acts as a reference point for movemen_t.o-f the

correcting marker. The vessel is then steered with the

. - hy h
35 .desired course of two hundred and ten degrees oOn t el



degrees East due to the variation and deviation effecting the conpass. In
accordance wth the present invention, a disc 2 15 is provided, nounted
rotatably on the casing C of the conpass around the conpass center 3. The
conpass has a freely rotating nmagnetic portion Mnmounted within the casing
C wi.th conpass bearings on its face. A correcting marker 4 is on the

peri phery of the disc 2. Directional 20 arrows 5 are al so provided on the
disc near its center extending to either side of point a 6 located on a

radi al |ine extending-between the center 3 of the f ace of the conpass and
the correcting marker 4. To steer a true co§1rse of two hundred and ten 25
degrees, the mariner first turns the disc 2 in the required direction,

east or west as indicated by arrows 5, by an anount equal to the variation
error as indicated by the vessel's chart at the vessel's present position.
This variation error in the present exanple is twenty .30 degrees east,

so that the disccPsreatiea mackere di Thet vAriglen haowadtotes: Wi® FOmRBSR t he
CO\rNLeCE]I Ing mar kereédw@nb]; dsw&eesao t&]ef I]l’xﬁ:ibeﬂ031ixh@][17f Ldfnﬂli@ tolpess | i ne
7 i C i ne act a r e no, ctin

mar ker. The vessei“il?ts1 t %r% s?kggere q’hd?ﬁd %,?5"33%_5,% ge%réséegof tghoe
hundred and ten BBEiBe% repfs fde devizbioreanseg Foakdh 15 CPRRaiar FARFSHow

not es the canpas€romadiiig. shﬁ.pcs)ucsmpa*sstmedmueh | caed? widhhe iaontiass
\é\hlchtv\ogl drlroerofggeggﬁgrgqagpge 'getd'r;, Qéﬁee% eayeeh”a&h@ermarﬁ%@% FAEY
dgx: Zt : gn ?ca?d (%Fl? ﬁé SFﬁe th géj’é%'?d%%?ﬁ)l é°| §'h8nge% grté’e g%% tshaI'he
mari ner now r ot acesregeing se!azk@ne ddeateer t SechRdear®Sibign adwenky one
degrees to the east of the lubber line 7. The disc is
10 now locked in place. The vessel is now steered with the
desired course of two hundred and ten degrees on the
correcting marker 4 at its second ox correcting position,
twenty one degrees east of the lubber line 7. The
B compass course at this time, shown by the -lubber iine 7
15 is one hundred and eighty nine degrees.

The helmsman steers using the now locked correcting
marker 4 for reference which shows the true course of two -~
hundred and ten degrees, thus eliminating the errors of
variation and deviation effecting the compass in

20 steering. The correcting marker 4 then becomes the
effective steering marker.

The arrows 5 on the perspex of the disc show the
mariner the direction in which the correcting marker 4 is
to be displaced in this example, thus making it easy for

25 an unsophisticated mariner to apply the compass error

‘correctly. A screw arrangement can be i:::ovigiedt at point

6 that releases and holds the disc in the required
displaced position.

" Another way of us:.ng the correcting marker 4 would

30 be to first move " it, via movement of the disc ?, in

. . either direction from the lubber line 7 to a first

position an amount egual to the variation error of the

compass at the present location of the vassel. The

mariner next reads the deviation error off the ship's

35 - compass deviation card for the desired c¢ourse and moves



correcting marker 4 at a second position twenty one degrees to the east of
the lubber line 7- The disc is 10 now | ocked in place. The vessel ‘is
now steered with the desired course of two hundred and ten degrees on the
correcting marker 4 at its second or correcting position, twenty one
degrees east of the |ubber Iline 7. The conpass course at this tine,
shown by the |ubber line 7 15 IS one- hundrﬁg and eighty nine degrees. The
hel msman st eers using the now | ocked correctihg marker 4 for reference

whi ch shows the true course of two hundred and ten degrees, thus
elimnatinng the errors of variation and .deviation effecting the

conpass in 20 st eering. The correcting marKker "4 then beconmes the
effective steeringthfar R88¢ hethe rdnslmedommayatpdics pr x seFonfle resdEionowa he
mariner the directésred nthsd errokeagoneErt | ﬂ@leﬁﬁéEEé141$Sn6@ eedhtep|atiad

'n this exanple, TS JmkiAG 'ctou‘f'@ayoxfx %n@iasta%o%%??ﬂ k! e&'oé@éddé(}ﬁ{aﬁ to

apply the conpass error correct screw arrafigengnt can bé provi

point 6 that rel edRarker,ft hoTl'Efs mﬁrﬂé'erdf’% CP?F’fsheth? RRARRAF e,
position. Anosher #imy bébbeindinbe 7cosf etheé ngonpases Aobves| cl:hféo demﬁmm

]Icij[)f)grrm?/?niat 7v![ gfr.fBiW tcaﬁ)s&egr%bg%tgﬁ)hﬁf%tf&r &éf‘f}%ﬁ arl h%r'ror
of the conpass at ?’Wg b#ei;gf‘rg ét?gé'ﬁ Fof" 8F=°% hglgg?%l rom ik %‘f‘?eerrhﬁé’xt
reads the devi ati 3rzan greast ffqehdhehidssired covemaﬁowt@c itde el tfion
the desired coursemnanaoveésrrectlihd hfathket 2 tAccsiefingd asnENt sé6s a the
second posi tiygn thé\é?szih otx{“tgneerc{e%rlréﬁ %{xl: T@ftﬁfeé?eelcééré@é’&dgtfoes&%q.ow th

t he desired course on ast positfion o e correcting
of the correct:.ng .marker.

On vessels that have a small deviation and the
variation constitutes almost the total error, the
deviation may be neglected and another way of using the

15 correcting marker 4 would be to move it, wvia movement of
disc 2, in either direction from the lubber line 7 to a
position an amount equal to the wvariation error of the
compass - at the present leocation of the coml_bass and sets
the vessel on the desired course with this corrected

20 rosition of the correcting marker, ignoring the deviation
error. Where the vessel operates locally and the
variation remains essentially fixed, the correcting
marker could be fixed in the corrected position.

The disc shown in figure I can be replaced by a

25 ring, pointer, larm,_ segment, arc, or any device that can
displace a correcting marker on the compass. In this
example, the degree markings on the compass. card are used
to displace the correcting marker by the reguired amount.
However, degrees may be marked on the disc to facilitate

30 easy compensation of the compass errors by the creation
of the compass correcting coefficient in this manner.

The disc of this example can be used on existing compasses.

The magnetic compass is placed on a deck above the
35 - steering position on larger vessels and in figure II(A)



mar ker 4. The mari ner now checks the conpass reading on S t he | ubber
line 7 of the conpass, notes the deviation fromthe conpass deviation card
for the conpass reading, and if this deviation error differs fromthe
deviation error read for the desired course, corrects the position of the
correcting marker 4 accordingly and sets the 10 vessel on the desired
course with the corrected position of the correcting marker. On vessels
that have a small deviation and the variation constitutes alnost the
total error, t he deviation may be negl ected and anot her way of using the
15 correcting marker 4 would be to nove iy, via novenent of disc 2, in
either direction fromthe lubber line 7 to a position an anount equal to
the variation error of the conpass at the present |ocation of the conpass
and sets the vessel on the desired course with this corrected 20 posi tion

of the correctin <er,..ianari the_deviati errar. . \Were .the vessel
oper at es Iocallgsn§%§w£t$ﬁa 73 g i8£ ar%%%ﬁn §%§HPF§FFyEO??§%%,su?$é
correcting markef eet®¥FHe fixed in the corrected position. The disc shown

in figure | can be rep asededBodEmdnt ofi ke PpReBeAE, iAVENLERYTESHow®lgy OF
any device that g ISP Ctsigh n o I hi s
exanpl e, the deg?gg S%fk#n%s‘%ngggé?cgﬁpgggagggéaga}%nﬁéegﬂ?géﬁpggFagg;the
correcting rar kePiB5Rtheltequit®ed e, YooK r MOMRRR S ndy F5@M%ark®d on
the disc to facivhiclie i30 rotatgbiynewdedonionf the ddmpasldeerldys forthe

ﬂ] eation 0}‘ the &sggaipﬁe.s é&yorn{e%gi te_g epefdiLdents ir%ﬁtat&hswaae@ﬁte&* hen diage of
ol 5eed on a deck>RBIVES renas SxEepdihd B TRE e tor TR dre AEC SR SR
figure I1(A)  thesheolk &R exZhel Sheftalgafiorss e IA¥idc| ardimswhidhich
.10 the compass bowl 12 is rotated in this example. The
rotation and "holding of the compass bowl in the required
‘angle displaces the correcting marker, which is attached.
to the bowl 12, as i'equired to create the compass
correcting coefficient to counteract the total of the
15 variation and deviation effecting the compass.
The binnacle, as in prior art, contains a periscope
14 to permit the reading of the c¢ompass £rom the
wheelhouse below the deck 17, for example. The periscope
14 may be attached to the shaft 13 for exémple., so that
20 ‘it rotates around the axis of the compass to facilitate
the reading of the compass at the various angles of
displécement- of the correcting marker by the helmsman at
16. Alternatively, the periscope can be made large
enough to encompéss the reading of the displaceable
25  correcting marker at the various  displacements of the
marker. Heeling error correcting magnets can be placed
within the hollow shaft 13. ' '
The shaft 13 which carries the compass bowl is
controlled from . the wheelhouse which is situated below
30  the compass deck 17, for example, and is made to rotate
to displace the compass bowl 12 by an amqunt egual to the
total of the variation plus deviation effectingj' the
compass, thus turning the correcting marker along with
the bowl to qi'eate a compass correcting coefficient to
35 counteract the compass error. -



a conpass.. In an enbodi nent of the present invention, shown by way of
figure 11 (A is a conpass bow 12 nounted on 5 ginbals 11. The ginbals
11 are nounted on a franme 18 which is rotatably mounted in the

bi nnacle 15, for exanple by neans of the shaft 13 rotatably nounted in

t he binnacl e and extending to the wheel house bel ow t hrough the deck 17.
The shaft 13 forns the axis around which 10 the conpass bow 12 is
rotated in this exanple. The rotation and k&l ding of the conpass bow in
t he required angl e displaces the correcting marker, which is attached. to
the bowl 12, as required to create the conpass correcting coefficient to
counteract the total of the 15 variation and deviation effecting the
conpass. The binnacl e, ™® ighgfti A3, arés ehovai s FigemId@ope ik4 t@t perliyt
the reading of Uhefiliapessh fiid Naepheel otze Beboihsde GBEK diowd 07 ang
exanpl e. The periscope 14 may- be attached to’f he shf% .13 gr exgn‘g e, .So
that 20 it rotat¥Eendsumpione BB J85K t b BT HR s T oifaBtFRPRER £Re the
readi ng of the conlpadomaft hbevdetlouk? anpuesl dhedsbpEtcentir .sisgfevehdias a
Corrgct' ng malske-r BBk ok ﬁéltﬂn@é@@ ¥ ]t@xte bo‘&ltban_r rs%trlfaeﬁof Wagfae&lss;aqﬁgs
can be made | arge,.eno n ass e.readi.ng_o e displ aceghl e
correcting nmar kerezgt' tﬁ%’e\/ #FguéggPEpf’%Egﬁ%n%g 8?9{?1%5 it ero."}%l ﬁ%:‘%‘%@e .
error correcti-ng radfet Focindbeatn sl ARt thReCABPRSRY RITES 11213 Heebe
shaft 13 which carguresd heatsuqnsstbowpdesridant r thée ed compasshe adrasldidnge
whi ch is situated t he S (VR Nol & , | de
to rotate to di spl%?ﬁﬁgggg' gsggggi)vf %%dﬁg‘%ér?]gaano nj'f ua 5efi'osat éta%g'%gl
of the variatfon piUstReviarebneets &t i*ﬂ’gft%*éafc%r’rbass, ﬁﬂ‘hsp?im'rﬁﬁgz hé®
correcting marker sijacgndi thet Bdabodl . t 0Tke edial a2k oxdss haordigecitigns E
coefficient to 35 and GtM=tkad! thhe€n8OBRES St @ rection the pointer is to

be moved in dependence upon whether the compass error is

East (E) or West (W).- The handle 23 is used by the
15 mariner to turn the bowl 12 wvia the shaft 13, to the
desired position.: A locking screw arrangement 26 is

provided that can unlock the shaft for turning and can
lock the shaft when the bowl is in the desired position.
Simple additions such as the shaft 13 and frame 18
20 to existing bipnaqles can enable the compass bowl bearing
the correcting marker to be displaceably mounted for the
creation of the c¢ompass correcting coefficient for
counteracting the errors effecting the compass.
Figure II(D} is a plan view of the compass contained
25 in the binacle in figure II(A). '

o The compass bowl 12 within the binnacle 15 is turned
around on the axle 13 t¢ counteract a total error of
twenty five degrees Westerly on the magnetic compass in
the example in figure II(D}, <that is twenty -degrees

30 Westerly wvariation and five dJdegrees Westerly deviation,

for example. The correcting marker 28 is attached inside
and onto the compass bowl 12 and the rotation of the. bowl
12 by means of the axle 13 displaces the cocrrecting

marker 28 by twenty five degrees to counteract the
35 compass error in this example. The bowl 12 is rotated



12 The shaft 13, as shomn in F|g II(B) Is rotatably nounted in the deck
17 by bearings (not shown) and extends bel ow the deck. A sleeve 19 is
attached to the bottomof the deck 17 around the. shaft. The sleeve has a 5
bottom fl ange 20 on the bottom surface of which is dial 21. The dial 21 is.
mar ked in degrees as shown in figure 11 (C) to indicate the anmount the
conpass bow 12 is to be turned around to provide the conpass
correcting coefficient. A handle 23 having a pointer 25 is attached 10 to.
the | ower end of the shaft 13. The pointer 25 is adjacent the dial 21.
The dial 21 also has directions E and Wmark®d to.indicate the direction
the pointer is to be noved in dependence upon whether-.the conpass error is
East (E) or West (W. The handle 23 is used by the is ~nmariner to turn
the bowl 12 via the shaft 13, to the desired position. A 1 ocking screw

arrangement 26 | gudiiV el bhgtea by thefknbnens Rbiaierad ur g Aithisd

| ock the shaft -_qth 1S 1n & BOItlﬁﬁ rng%3 g%ItIOHS-
such as the shaf t*4% o rfereéné'smi%rmf‘% eX¥ sPRY*Bi ARScFP&s Bi*& t he
conpass bow bearghe) handleofrent a mpfexekee narbe2 Hiaspltdcedilayg . %unt ed for
the creation of the CQ‘EEQSS.:IQQH aMd Reesuraf fi§|§f'épémed30alm:ﬁj aehengzdelle

errors effecting e c e ll(D v of th

cont ai ned 25E r#{]rhe :g g%?ec?ﬁgﬁtgllﬂge"} r&&f azﬁ?le con%%%’é bi(‘}\?F ?

t he binnacl e 15 iwaniwhefiivg odraresst ke LAWNTETacE chimit &oked ae’F’t'ﬂIél °§rror
of twenty five degieny \iierdégaest %Wthélmmssea@stbﬁeemﬁdredl n

figure 11 (D), thaat d Sf’l‘éﬁgt y?gflg:_re%es ?g 1%?&% oYz ¥al | aiﬁg)%@c{ld dd Vene

degrees Westerly viatlo exa orrectl 28 1S
attached insi-de éﬁH‘d&ﬁpoaPﬁesﬁm%?‘HSMFeiﬁe%ﬁdS?W@ p%f att® u&belrhé‘mﬁovm

10 29,

The turning around and hoiding in the displaced'
position of the correcting marker in the above examples
can be achieved by simple manual mechanical means or by

. means of a motor. Such a motor may also be placed inside
15 the binnacle with a short axle 13 and controlled .
remotely, for example. If a motor is used, additional
manual means 'for displacing the correcting marker can
also be provided and also, the motor can be one that
operates on batteries for example, s0 that a failure of
20 the electrical power, for example, should not render the
function - of displacement of the correcting marker
inoperable. The control for displacing the correcting
marker is marked with the degrees and directions for
applying the compass error. _The control may be placed
25 remotely from the compass . |

. On magnetic compasses repeaters are used and these
repeaters also show the compass course which has .an error
similar to the magnetic compass, that is, the variation
Pplus the deviation effecting the compass. An advantage

30 of the compass arrangement as in this invention is that
the hunting for the repeater is done between the
displaceable correcting marker and the compass. card, for
example between the compass c¢ard and the correcting
marker 28 on bowl 12 in figure II(D). The repeaters then

35 can read the true course along or parallel to the keel



12 by means of the axle 13 displaces the correcting nmarker 28 by twenty
five degrees to counteract the 35 conpass error in this exanple. The
bowl 12 is rotated 13 twenty five degrees by turning the handle 23. The
twenty five degrees is determ ned by noving the pointer 25 via the handle
froma reference mark 27 on the dial 21. Thus while the vessel is propelled
al ong the keel 5 line 1, the correcting marker 28 has been displaced by
twenty five degrees to counteract the total @&#ror of twenty five degrees
and the hel nsman reads one hundred and fifty degrees, the true course,
instead of one hundred and seventy five degrees shown by the | ubber |ine
10 29. The turning around and hol ding in the displaced position of the

correcting marker. ;jge t Beqahaue A%AED A% TGP EAGULVEE RYoSIHTYG +aBNUA)
mechani cal means or means of %%npgor. S%%H a otor nmay al so"be plaggd _
inside 15 the bYPRERISE FTIP2%h O5ndr MOVAQE AFTHHE T ORI ed TR
remotely, for .exanptesring fmarkest o ikkbead, linkli of obhke mepeakenedss then

di spl aci ng the corgesid ngngarnkadl Camndl sthde rRkayi dege and @l Seoutde, NoiHY

can be one thgt operates on _Ratteries for exanple so that a.failure of 20
t he electrica? povﬁﬁ@?%ﬁﬁ’c@%ﬁnﬁ?efh%ﬂﬁﬁﬂﬁftﬁ5igggﬁaefﬁfhgr¥ﬁn%ff%ﬁ$lQﬁ and

di spl acenent of %his copPprest ¢aee Imrther repspsegbiben a¥pe iwhigadlest dthe
di spl aci ng the cortAad ivgermgkebsi Dbjecked fwbhh thiee figgres s idibackinans
for applying the f«%{q@aéésgi@ - posi€forf OBLAO! LT lQ@tQha%eﬁzZlerh&grgmtiley

from t he conpass. Bgh |c,cbnpasses-regeater are used aj .
repeaters al so shd#i98te8RApasRatourfFOMhitER hR€25ANSF r PP ERIRG%r WHiFhoms

magneti ¢ conp@ss, Hawbng stot heppayi athen corrections £for variation and

; de"viation. Tfnis, the répeater can function similar to a

gyro compass, in that the repeater can show the true

direction of the bhead of the vessel as well as being used

to obtain.the true bearings of objects. Similar to the

-15 gyro, the magnetic compass of this invention may have

slight _erroi:;- this errxor béing in dependence upon the

accuracy of the variation and deviation applied for the
amount of displacement of the correcting marker.

' Figure II(E) is a plan view of -a repsater fed from

20 the compass in figures II(A) and II(D) for example, which

is controlled in response to the hunting between the

correcting marker 28 on bowl 1l2' and the compass card in

figure II(D). Thus, though the steering marker 31 of the

repeater in figure II(E) is along the keel line 1, the .

" 25 compass heading along the steering marker as well as the

keel line is the frue course of the vessel, that is one

hundred and fifty degrees from the axial or geographic

meridian and as a result the repeater not only ‘shows the

true course. relative to the axial meridian, but also,,

30 bearings taken from this repeater are true bearings ‘and

can be plotted straight off the repeater onto the

navigation chart or plan without having to apply the

corrections of variation an.d deviation.
The repeaters too, can be of the type that can
35 - function by means of batteries so that in case of power



plus the deviation effecting the conpass. An advant age 30 of the
conpass arrangenent as in this invention is that the hunting for the
repeater is done between the displaceabl e correcting marker and the conpass
card, for exanple between the conpass card and the correcting narker
28 on bow 12 in figure I (D). The repeaters then 35 can read the true
course along or parallel to the keel 14 line and the fixed steering

mar ker of the repeater is enployed instead of a novable correcting marker.
The steering nmarker or lubber line of the rapeater is then along the keel
line and reads the true course. The 5 conpass card in the repeater
shows the true direction and. this conpass card in the repeater then-al so

i ndi cates the true bearings of objects fromthe repeater position and the
vessel "s p03|t|o n be | ot ted dlrect%% on the navigation chart ‘fromthe

beari ngs obt ai nef PﬁSu? Tehe vigsFed TeRARtPrS; RES EBRFRRI®oONs for
variation and devi at Feglurél'hm(mhelsr geElavatannalineieontsomi khe aftargyro

tCﬁrmass :n t hat lsltiag lRPeAt Sha LAY s}a»pz)v%tbs TEBHEanr%EhOVh Oﬁlltu?fcr@ad%pf
e vessel as we i Ng.ysed Lo ain_ the true bearings o ec
Simlar to the 1§°mg§n9g gﬁé ng %@Flceﬁoﬁﬁ%gg o) °¥h?§a|ﬂv nfloﬁaﬁé %ve
slight errord thcsaéeror FOsi Agei ﬁ%@péﬁd@ﬁé@%o@@ héla@%uflaéﬁleﬁlthem
variation and devpally®fg apthé etednifadshe exount ehedi aprasepdmt eérthehe

correcting mar kerggﬁs fork 1) che SoRbRDs VLBY oLy fng cOSREELIE T EMED.

the conpass in fi I's conito
response to the KEAtid%g TR @’ﬁ)'t hf CQ?P%‘E:‘??‘?FQE ne® kkRe YRR R C9BPRBR t he
conmpass card in Ergoretdm(@)ove'ﬁme,thsugleaﬂar srtaekedngnnnhbebaSQ &5 ofie

r epeat er i nl(f | QUEge! Iﬂi@nabiealﬁngfépem&ﬁgh& isRe dasy N€o counteract the
compass error. In the example in figure III(A) the
correcting marker, not shown, is marked on the compass
bowl or on the binnacle itself. The keel line or the
line parallel to the.keel line of the 'vessel passing

15 through the centre of the compass is marked by the f£ixed |
~reference marker 44 on the mounting 42, On the base 45
of the binnacle 41 which is rotatably mo_unted on the
mounting 42 there is a dial marking the corresponding
degrees by which the c¢orrecting markexr on the compass

20 bhowl or the binnacle is to be displaced by turning the
binnacle 41 itself. . The =zero degree mark on this
calibration corresponds to the line passing through the
centre of the compass and the correcting marker, so that
the correcting marker would be displaced by the number of

25 degrees that the zero denge-e mark on the base 45 of the
binnacle 41 is displaced from the fixed reference marker
44 on the mounting 42 of the compass. There is a pivot
43 between the mounting 42 and the base 45 of the
binnacle 41 in this example; thus the binnacle 41 can be

30 made to rotate about the pivot 43. A butterfly nut 46
can hold the displaced binnacle in the reguired position,
for example. Thus, when the binnacle 41 is rotated about
the pivot 43, the correcting marker on the compass bowl
or the binnacle 41 is displaced by an egual amount and

35 can be held in the required position by means of the



25 . conpass heading al ong the steerThg harker as well as the keel line is

the true course of the vesse . 'S one hundred and fifty degrees from
t he axi al or geog C nerldlan aﬂﬁ‘as a result the repeater not only

hie axi al neri

ot ctt JU, .

shows the true cour =

bearings taken fronm‘ e. tige beari n_snmd\wﬂENbﬁﬁEﬁT ted
straight off the 'Wepeater " ont o the navigatiofl charf GrMAR 4888w tlhout
havi ng to @BBIM:the corrections of variation and Temwatlon -The-repe@ters
too, can be of the type that can 35 function of pbatteries so
that in case of_ power 15 failure on the yessel, the repeaters are
operabl e. Figurd &éYégﬁtﬂgnaﬁtéﬁéﬁﬁglEﬂﬁPePFEWFPWBﬁ§Fh€°Q faFlBPdR of a

smal | er tY@ﬁsﬁﬁgF0§D§§§eﬂﬂkbféréhﬂéaﬁhﬁk41a £o88DY Yotaedngnma éteb craft,
for exanple ogéglea ner

di fficul t yPPH BI§Pﬁ3g?ﬁeecéﬁpﬁgédeF?ﬁ}ngtﬂgogg gEFI ﬁfFS?nFﬁemﬁﬁbrlcatlon
of the conpampassrbearingscdeétposednon thetméfhetvicVpsttidh, and dependence

o0 Lne LYP8; Gh1 SRURRTE BhERLylBybeaOUBERRNE phonaLRRL) NoURDKETaBE LD, Dase

45 of 10 Rakfn gasy’to counterac ass

error. | the hmagrehpkepontiogar ealdl conyechengomwkerngemgkéaxedotOS hown,
is marked 9n a h n [ el line
or the |In§ Eg?§F§B?9 ﬁ%uﬁ@@h gPBPr%eﬁgghghgﬁ%ggsgﬁﬁgggglﬁezhg thhrough

t he centrefpeet AsomoApads rpsakangecnagpethe ppxéaoneteréﬁéelﬁﬁekéald4 on the

mount i ng 480rr£BtiH§ Raeﬁe45tefatbsrbéeeaalgoéitwbhchrbm taba&embreﬁeunted
on the nmountin here is a he correapon I n rees by

whi ch the @6er§9| RrEEFkef GHtFﬁeceﬂﬁﬁ§§se§5°r'b5ﬁP oFuPHQ%E|W 4Bfe is to
be di spl ackdvbigt dimeegibhal markings on it to show which way said

correcting marker should be rotated with respect to-.said
casing to move the correcting marker to correct said total
compass error, said total compass error being calculated as
the sum of a known variation error and a deviation error
affecting the compass, and means for locking said support
means and consequently said correcting marker on the
corrected position, said casing having a bowl with said
magnetic portion of the compass being rotatably mounted
within said bowl, said correcting marker being fixed on the
bowl which constitutes said support means, means for
rotating said bowl on a binnacle, said bowl being mounted by
gimbals on a shaft within said binnacle, the shaft being

| rotatably mounted within the binnacle and having directional
markings on it to show which way the shaft should be rotated
to move the correcting marker to correct compass error.

2. A method of steering a water craft using a navigation
steering magnetic compass on said water craft comprising:
determining a total compass error correction required for
the compass at the present position of the craft, said total
‘compass error being calculated as the sum of a known
variation error and a deviation error affecting the compass;



bi nnacl e 41 itself.. The zero degree mark on thig

to the line passt re of the cojmas gt re=cersect i ng
mar ker, so that thg ' mar ker woul d be djfsp ber of
25  degrees that ﬁmﬂi@ﬁmhg Hwark on the bgs _ annadll e 41 is
di spl aced fromthe e mar kery 44 on HUNt NG ¢Q{jthe
conpass.” There is a pivot 43 between the nounting 42 and Fasel 45 of

the binnacle 41 in this exanple; thus the binnacle 41 can be 30 made to
rotate abawbviRg 8iMeVaBle cOrReEten! Mabkér46nCeRe by EQE.ng@!chd
binnacle ip, th reﬁU|red p05|k|on, for exangle. Thus, mﬁen t he binnacle 41
i s rotated" Yt TEREFBRGE: M35k PReLRE, FRBPRRY RArReFoBRerhadcBABAtEoBOW or
the binnacdie diloustdegphaced byiantetsdl ear®yninanindspengantbgshgl d in the
required p sition bﬁ geans of t?e ZQ.CLAIN% £ . ,

16 MAR 1998°9°+Y ROhAVIHY: PBANEELE, PRE HERNEYFRERBABaLR E8ifr FoTRgsE

casi ng; a dbowd saidreeferenck; markyesdjdreodatéoygingonetkerppeingn
rotatabl e j | asin e rk. ¢ ass_beari -

di sposed d% igégggngbig gggg%g%ggn%géﬁéggac%ggl%qPﬁgpgﬂﬁFﬂ}8a£8£giecting
mar ker novednRagpoerreke aagneettipgrthendesiredcooursei hg barkteebedng
fixed 1o o OtRE Abbyr8RUIRGUnaRERT At TPEHSYEELD SUPPOLI L IBANS s free from

said rotating magnetic porfion to displace said cor I ng nmarker to a
corrected position fromthe referencé mark to correct a total conpass

error; sai3l sumonéthBanashavaitiedi {8CCioNR! 2 "BAKIAESn§Nthe ELesBO¥E VNI ch
way said correctin .nartgé shoul d_be rotated with respéect top-salid casing to

move the corFectMAYLRGr FRrEFTERY marker ot @ chhpaksPesibionsand tota
conpass eramsumpei bg cakeettt theasat het bon ©f rér KOPWohe agbRpao8; etheh and a

dEViationrﬁngHg the correcting marker to a second position an amount
to correct the deviation error for the desired course
setting; setting the craft on the desired course at the
second position of the correcting marker; noting now the
course at the reference mark; noting the deviation error of
the compass at this course; adjusting the correcting marker
if the deviation error at the compass course is different
from the deviation error at the desired course; and setting
the desired course at the adjusted position, corresponding
to the corrected position, of the eorrecting marker.

4, A method as claimed in Claim 3 wherein the reference
mark is the lubber line of the compass.

5. A method as claimed in Claim 2 wherein a repeating
compass takes the desired course reading off the position of
the correcting marker on the magnetic compass and shows this
course.

6. A method of steering a water craft including the steps
of setting the desired course to be steered on the
correcting marker at its first corrected position as claimed



affecting the conpass, and neans for |ocking said support means and

consequently said EBF?EEFTHE—WEFK_F‘Un the corrgc OST LT 0 casi ng
havi ng a bowl vvrth ﬂm' ion of theflc 1 ’a’g@ﬁﬁ@ﬁé*"ﬁgira abl y
mount ed within sai d: mgm"mﬁﬂmt' ng mar ker §EI n’rﬁ‘ P@d bow
whi ch constitutes sai*d Support reans, et u>u0md on a

bi nnacl e, said bow being nounted by gr als on a shaft wthin sard

bi nnacl e, the shaft being rotatably nmounted w thin the binnacle and having

d'reCt'On@hlﬂ@l&iﬂgg,Oﬁotin?onéhoﬂhéhb5ﬁr§@Yath@hé“ﬁé%eﬁ@ﬂ%%qn@?%éogﬁted to
ass error

nove the correcti 0 correct co

steering &ARRI @gﬁpaeﬁ§?ﬁg°a ﬁﬁ§?§a?fogﬁ§t@@mPﬁﬁsnﬁbnEh¥% EOWHERS on said
wat er c(rja]ttthemrmasvjsm@gthdeternhﬁtﬂggamé@kéi: ﬁ@@%fc;&iﬁd%o@ﬁi&ﬁtgnt Cal
require re 0 n_o e cra ota
co?rpass erércbr&%% ﬁ}ggp@%ﬁ?é&ias 'ﬁafﬁgrsb% gff‘ ﬁﬁb%lQBr?ﬁlf?Bna%atlb‘? and a
devi at i on xmpassféeersagishdifbepest; fromnbhengealabyablern@mrfmismg

marker on é%{@@&sgn&rgagﬁg 8&§£?§8 Og&réeogt“eﬁecgggcg;g% to a

corrected position an anbun ©t o524 eérror-and endent of a

. freely rearreckedappeitsopoe |bher©@ara@teng mnaakelrcoqpaesp@rmnngsmd
reference yRd kse&hd é@ffééEéBQPaﬁikfén bgE nghdi éakftéee'lh dection
required and equal to said tot conpass error; and sett t e desired

course to be steered on the correcting marker at its corrected position. 3.

A nethod ap, cl & niedlvi ga€lehMsLebAthydhagnébec SE6MSads  chhpsisimyifg the
correcting marker to fi,r st .posi 0 CO the varj ation

error of t %Qﬁmagsflfﬁgnrﬁngﬁﬁc?H@aggfr%cf?ﬁﬁiﬁaf?é?t}egep§ﬁQ%
posi ti on gpomdnemtrovatabliecint beidegasingnaleoutvrtherréfiereess rescicour se
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the corre
dlsplaceable therew1th a correcting marker movable about

the magnetic portion; said correcting marker being flxed to
a rotatably mounted support means which support means is
free from said rotating magnetic portion to displace said
correcting marker to a corrected position from the reference
mark to correct a total compass error; said support means
having directional markings on it to show which way said
correcting marker should be rotated with respect to said
casing to move the correcting marker to correct said total
compass error, said total compass error being calculated as
the sum of a known variation error and a deviation error
affecting the compass, and means for locking said support
means. and consequently said correcting marker on the
corrected position, said casing having a bowl with said
magnetic portion of the compass being rotatably mounted
within said bowl, said correcting marker being fixed on the
bowl which constitutes said support means, means for
rotating said bowl on a binnacle, said bowl being mounted by
gimbals on a shaft within said binnacle, the shaft being
rotatably mounted within the binnacle and extending below a
deck and carries a pointer, a dial is fixed to the deck



course at the .reference narkj ndting the deviation error of the conpass at
this course; adjusting the correcting marker if tﬁe_dpviation error at the
conmpass cour i Ifferent fromthe deviation er{ogemtsd P SLEE our se;
and setting the [ mam‘ﬁm t the adjusted pogition, gcil'orreé onbifhg to
the corrected 3‘ ﬂ“ﬂﬂﬁ orrecting marker. {4l B MARHEE as d| ai ned
. . . o e

in Caim3 whereincthe r&fetence mark i s the | ubbks e tonpass: 5.
A nmethod as clainmed in Caim2 wherein a repeating conpass takes the
desired coidpecéreding pbintde, Pasdtine pixéferepsr8REENHA PRI KEIngNohhe
magnet i c qﬁgya S ﬂng shomg.tgls course. 6., A method of steeringa water
craft incl ré;? et EPBpEnLeh sERe | Pot RFRr obS i PRUedobPsBOVE BResteered on
the correcdorgedtikgrmatkéts first corrected position as clained
REPLACEMENT SHEET 2 2 in Claim2; noting now the course at the reference
mar k; noting the deviation error of the conpass at this course; then noving
the correcting marker to a second position to adjust the correcting marker
if the deviation error at the conpass course is different fromthe -
deviation error first corrected and setting the desired course at the
second corrected position of the correcting marker corresponding to the
second corrected position of the correcting marker. 7. A navi gation
steering magnetic conpass conprising a casing; a fixed reference mark; a
freely rotating magnetic portion rotatable in said casing about the
reference mark; conpass bearings-di sposed on the nmagnetic portion and

di spl aceable therewith; a correcting marker novabl e about the magnetic
portion; said correcting marker being fixed to a rotatably nounted support
means whi ch support neans is : -

&



free fromsaid rotati ng magnetic portion to displace said correcting marker
to a corrected position fromthe reference nark [ TEect oral conpass
error; said supporg_’lm” ' g ect i onal na'h%ﬁggégwgm‘%ﬂ?%h w whi ch
way said correctin Eﬂ"ﬂ”ﬂﬂ# L;rotated Wit h res éﬁ idllcasing to
nmove the correcting Tarket t# correct spd tot E@'nggzgn ﬂgig"s Id tota
conpass error being calculated as the sumof a known variation érror and a

deviation error affecting the conpass, and nmeans for | ocking said suppor t
”9?135 a”diﬁoﬁiﬁgﬁewﬂ ho\?:war@ ?ﬁﬁf Gt?l‘g' %u%{e!(%lt thte_t fi‘éf@]?felthﬁ:%t RErRYSI thO_n,
sai d casing having a bow W sai gnetic portion_ of the conpass being
r ot at abl yn%’é&ﬁgea‘?\ﬁ F%Vﬁaé:&iod‘ (o ggi &?‘éorcto 8% e RS SQngefi xed on
t he bgvvl mh%ghmoﬁﬁgl@btt\;w\feeao&aiattimpmatrhmm arsaeonidoposdtdbhngosai d bow
on a binnagle, . sai 0 bei.n ted .hy .gi I f i.thin said
bi nnacl e, @ HBSEhihe' g&rﬁgecﬁ:&[ng;[ g%l%;ke%nd%t gg'e%ﬁﬁ%gﬁg %r}%ﬁ’zc\g& gh&

ext endi ngcbmpawsa codaisearid cHrifiegend foiomt &he aediialtiion feirred farshe deck
adj acent ' r i ed fs ei dial-from
o on t netBoFRELET and dEyeing IR dSITNERIEN ARl Yoo G 2
not i ng noworiectedr posdit ice afeftdree mer neptinohJEinke 1t IO TdeSPRNHdATJetPor of
the Cpmaﬁﬁe.aﬁ,eb'@)'n%i TRt S Yo STRUIGH I & Hel IR Gl N kis@kelQ @ second
position to adjust the correcting marker if the deviation error at the
conpass course is different fromthe deviation error first corrected and
setting the dep nRdicRItiITh aitddid nIe aRitthetdld U sR0Hdnipri s@hgt &e

correctin rker car.responding to the ,seco carrected .positi
correctin aggpgéra %&xedjré¥ef%nce mark; a'%%eéiy rota ﬂ%g mab%gth the

portion rotatable in said casing about the reference mark;
compass bearings disposed on the magnetic portion and -

displaceable therewith; a correcting marker movable about
the magnetic portion; said correcting marker being fixed to
a rotatably mounted support means which support means is
free from said rotating magnetic portion to displace said
correcting marker to a corrected position from the reference
mark to correct a total compass error; said support means
having directional markings on it to show which way said
correcting marker should be rotated with respect to said
casing to move the correcting marker to correct said total
compass error, said total compass error being calculated as
the sum of a known variation error and a deviation error

. affecting the compass, and means for locking said support
means. and consequently said correcting marker on the
corrected position, said casing having a bowl with said
magnetic portion of the compass being rotatably mounted
within said bowl, said correcting marker being fixed on the
bowl which constitutes said support means, means for
rotating said bowl on a binnacle, said bowl being mounted by
gimbals on a shaft within said binnacle, the shaft being
rotatably mounted within the binnacle and extending below a
deck and carries a pointer, a dial is fixed to the deck



7. © A navigation.steering magnetic conpass conpr|5|ng a ca5|ng, a fixed
ref erence nﬁ;gr_g_iLEELX_LQLgLLng magnetic portiea+otatable jpn said casing
about the re ence mark; conpass bearings dISpOﬂeﬂEpﬂAé +c portion
and di spl acea ‘“u\m“forrectlng mar ker fovabl e a %gnetlc
portion; said’ cm‘“ mﬂm bei ng fixed to alrpital.ablARTIAR

nmeans mhlch support rreafs fs free from sai d rot ati-ang—rmgneti’ -n to
di spl ace said correcting marker to a corrected position fron1the ref erence

mark to Cézdﬁs@éne tﬁbaboﬁ.ﬁltl‘é@$8aﬁﬁr ehe fakddsppfereneanarikaveitg on
dlrectlongk na h gs on b b B how which way_sai orrectln mar ker shoul d
be rot at eBRi edpOM: WG Ch, tREROLRESL o L fn PR VERe tOMO¥E: tRE narker to
correct sabdréotahgcmapkes.error, said total conpass error being cal cul ated
as the sumof a known variation error and a deviation error affecting the
conpass, and neans for |ocking said support neans and consequently said
correcting marker on the corrected position, said casing having a bowl wth
said nmagnetic portion of the conpass being rotatably nounted within said _
bow , said correcting marker being fixed on the bow which constitutes said
support neans, neans for rotating said bow on a binnacle, said bow being
nmounted by ginbals on a shaft within said binnacle, the shaft being
rotatably nmounted within the binnacle and extendi ng bel ow a deck and

carries a pointer, a dial is fixed to the deck adj acent the pointer, and
the fixed reference mark being on the dial fromwhich the pointer is noved
. to nove the correcting marker. 14. A magnetic conpass as cl ai nedin

claim 13 having



narklngs thereon to indicate the direction the corre tlng ting marker TS TO be
noved. 5 15. A magnetic conpass as clainmed in clai Wnkdmkm
mar ki ngs are on the binnacle. 16. A magnetic conpass claim
13 wherein 10 the fixed reference mark is the t he
conpass. 17. A nethod of steering a-craft using a nagnetlc conpass on t he
craft conprising: determning the error 15 correction _required for the
conpass at the' present position of the craft; nDV|na'a movabl e

correcting marker on the conpass froma fixed refere E ,mmu"mmrmmorrpass

to a corrected position an anount, and in t22e directi
the error correction of the conpass; 20 and setting thé desited course to
be steered on the correcting marker at its.corrected position. 18. A
method as clained in claim17 wherein the fixed reference mark is the

| ubber line on the conpass. 25 19. A nethod as clainmed in claim 17

i ncluding the steps of: first noving the correcting nmarker to a first

posi tion an anoui#.t oA coageetitheomraEsat | @ erm"ajnnedﬁmt helstmpdss; haeisg ng

o cee ng ey e mACRERGE LA o8 thifodle uld ELr AN We Bhrrllfing

correcting marker; notin course r erence mark
deviation error BREK®R E%Hﬁh§§ &Pv?ﬁe cour se at the reference. mark; noving
the correctisng marker to a second p05|t|on correspondlng to the corrected

i ti he, d - d
Crait on the  B8si hantunfEl ef&e oY fhefte L”’? iR ot ceergdn

mar ker . the. marklngs are on. the blnnacle.

16. A magnetic compass as claimed in claim 13 wherein
.10 the fixed reference mark is the lubber line on the
compass. ' ' '

l7. A method of stéering a craft using a magnetic

‘compass on the craft comprising: determining the error

15 correction required for the compass at the present

- position of the craft; moving a movable correcting marker

on the compass from a fixed reference mark on the compass

to a corrected position an amount, and in the direction

_ required, equal to the error correction of the compass;

20 and setting the desired course to be steered on the
correctzng marker at its corrected position.

18. a method as claimed in claim 17 wherein the fixed
reference mark is the lubber line on the compass.
25 | R
19. A method as claimed in claim 17 including the steps
of: first moving the correcting marker to a first
positlon an amount to correct the variation error of the
.compaés; setting the craft on the desired course at the
30 first position of the corracting marker; noting the
' course at the reference mark; noting the deviation error
of the compass at the course at the reference mark;
moving the correcting marker to a second position’
corresponding to the corrected position an amount to
35 correct the deviation error; and setting the craft on the



20.*A nmethod as clained in claim19 wherein the 5 reference mark is the

| ubber line of the conpass. 21.. A nethod as clainmed in claim17 including
the.steps of: first nmoving the correcting marker to a first
position an anmobunt to correct the variation error of. the 10 conpass; then
noving the correcting marker to a second position an amount—toe—eerrect the

deviation error for the desired course setting; settin t on the
desired course at the second position of the correcti:n 'ﬁﬂﬂﬂ ﬂ ”Hﬂnow
the course at the reference nmark; noting thgzl5 devi atl 0

conpass at this course; adjustlng the correcting marker if the deV|at|on

error at the conpass course course is different fromthe deviation error at
the desired course; and setting the deS|red course at the adjusted

position, corres to the 2 rrected 0Nz O h Lr ng
mar ker: 22. A rret%%ggkas SParfed Tn E‘ §.I m ges(rle%mnt hnbef ré?%r%ﬁ%gecnggfzb
the | ubber |ine &2TkRAE:conpass. 25 . A nmethod as clained in cIa|n117

wherein a repeating conpass takes the desired course reading off the

position of the Qgrregt|ﬁg5§§%ke£sonci$§hggﬂﬁ¥ﬂ'(bfaimpa§§ apflesboNs LHLs

course. 30 _-24. steerlng a_craf sin nagnetlc
conpass on the cF&FFFeFﬁ%‘Fﬁﬁbﬁéhtﬁﬁvﬂﬁ g ciirsPr (the € * casi ng

rotatably nounted on a nounting, a dial on one of the casing or nounting, a
refer ence mar k onitheaohbghodfad h@l&ﬁ@éwguprcmwtunammd;@gceﬁéegfewg

gﬂgﬁr ng theope1E ggéncgn;g%fk r\’/ﬁ‘%"rr‘}’%t hg%?ergoﬁa?ﬁ ’E)’Ihgslt % (’.ft gf ‘\%ﬁltf Stﬁl’:St 2
correcting mar kePOFstion taR amdinh 9 reoxeqthcher yRriahierr e¥engef hkberror
COFFECtIOH 1equi beﬂpiﬁé. .then mov:mg the correcting marker to a second
position an amount to correct the deviation erxor for the
desired course setting; settlng the craft on the desired
course at the second position of the correcting marker;
_ noting now the course at the reference mark; noting the
15 deviation error of the compass at this course; adjusting
the correcting marker if the deviation error at the
compass course course is different from the deviation
error at .the desired course; and setting the desired
course at the adjusted position, corresponding to the
20 corrected position,'of the correcting marker.

22. A method as claimed in c¢laim 21 wherein the
reference mark is the lubber line of the compass.

25 23. A method as claimed in claim 17 wherein a repeating
compass takes the desired course reading off the position
of the correcting marker on the magnetic compass and
shows this course.

30 24. A method of steéring a craft using a magnetic
compass on the créft; the compass having a casing; the
compass casing rotatably mounted on a mounting, a dial on
one of the casing or mounting, a reference mark on the
other of the casing or mounting, and a correcting marker

35 on the compass; the method comprising the steps of
_—
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t hes conpass at the present position of the craft; nmoving S the conpass to
nove the reference mark fromthe zero mark an annunt and_in the direction
requi red, equal to the error correction of the conpass, and setting-
desired course to be steered on the. correcting marker at | t ed
position. 10 25. A nmgnetic conpass having: a fixed refer W
freeley rotating magnetic portion rotatable about the refefenced

conpass bearings on the magnetic portion; and a correcting marker on
conpass at a corrected 15 position from ,the reference mark to
correct conpass error. 26. A magnetic corrpgés as claimed in claim25
wherein the reference mark is the |ubber Iine of the craft. 20 27. A

met hod of steering a craft using a magnetic conpass on the craft
conprising: determning atleast the variation error correction required for
the conpass at thaligreigent thesieferende t markr afitth ptheei pera vark eoni rihers

mar ker on the conggss @{11@1 t&@gbsrfé@m@g mef@canGe B kheaDibhbéy (Xihe of

direction require ariation _err t

conpass; and settf"h% %1% desqerteetf c\éﬁ? ttk‘% r'rm?eé: %L,SQ %rgrke%"rl%a |fr?g:’f

marker at its corbeRteemERsS tﬁtoﬁh%@%entApﬁéﬁﬁbanonsPB%r‘F’ﬁ%f*& ¥R s
clai med in clsai m gre WiipRiss thembes etiod Qfe fedndes malrk lfnbivethd | 2wrdimazke

craft. 35 29. of t eer a t S
Shect tas Boo Hinaidintsend! EF7 LHE %ree”tat’%sé‘éﬂgé?gg gadRe L6 Eile
- error correct:.on of the compas and ing the desire

‘. course to be steered on the correcting marker at its

. corrected position.
.10

25. A magnetic compass having: a fixed reference mark; a

freeley rotating magnetic portion rotatable about the

reference mark; compass bearings on the magnetic portion;

and a correcting marker on the compass at a corrected

15 position from the reference mark to correct compass

erxror.

26. A magnetic compass as claimed in claim 25 wherein
the reference mark is the lubber line of the craft.

27. A method of steering a craft using a magnetic
compass on the craft comprising: determining atleast the
variation error correction required for the compass at
the pres'ent posit'ion of the craft; placing a correcting
25  marker on the compass at an angle from a reference mark,
and in the direction requii:ed, equal to the wvariation
error correction of the compass; and setting the desired
course. to be steered on the correcting marker at its
corrected position. ' '

30
28. A method of steering a craft as c¢laimed in claim 27
wherein the reference mark is the lubber 1line of the
craft.

35 29. A method of steering a craft using a magnetic
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matLker; a notor to effect the turning around of the correcting marker; the
notor controlled by nmeans of a control; the control having a reference mark
and a dial; 5 ‘the nmethod conprising steps of aligning the zero nark on
the dial with the reference mark while the correcting nmarker is.on the

| ubber Iine of the craft; determning the error correction required for the
conpass at the present p05|t|on of the craft; nmoving the correcting 1Q

mar ker by setting the zero mark fromthe ref erence rmlmﬁ"‘ujmuuﬂr"mlg
amount, and in the direction required, equajgto the f the
conpass; and setting the desired course to e steered* orf tthe Borfecting
marker at its corrected position. 15 30. A magnetic-conpass as clained in

claim 29 wherein the control for the notor is placed remptely fromthe

conpass. Thi.s Sheet Has Been Repl aced :
P compass on the pcraft, the compass having: a correcting

marker; - a motor to effect the turning around of the
correcting marker; the motor controlled by means of a
_ control; the control having a reference mark and a dial;
5 the method comprising steps of aligning the zero mark on
the dial with the reference mark while the correcting
marker is on the lubber line of the craft; determining
the error correction required for the compass at the
present position ‘of the craft; moving the corx_ecting
10 ‘marker by setting the zero mark from the reference mark
on the contriol an amount, and in the direction required,
equal to the error correction of the compass; and setting
the desired course to be steered on the correcting marker

at its corrected position.

15
30. A magnetic compass as claimed in claim 29 wherein

the control for the motor is placed remotely from the
compass.
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