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1.a) Explain the Earth’s Magnetism & the ship’s magnetism. How does Earth’s Magnetism & Ship’s
magnetism affect ship’s magnetic compass? Use suitable sketches/diagrams. (2 times)
1.b) Explain angle of dip.
Write answer from Ques 1.a
1.c) Sketch the sets of Nine Soft Iron rods.
Write answer from Ques 1.a

2) Explain the functions of the following correctors of magnetic compass: (3 times)
a) Vertical magnet
b) Horizontal magnet
c) Flinders bar (or), What is the function of Finders bar and how does it act?
d) Soft iron spheres

3) Explain the method of placement of permanent correctors in magnetic compass for compensating the
effect of P, Q, and R. (6 times)
Write answer from Ques 2.a & 2.b

Q) Explain the permanent magnetism of the ship, its effect on the compass and howitiis compensated.
Write answer from Ques 1.a,2.a & 2.b

Q) Explain the type of corrector and the procedure used to compénsate for.deviation of the compass due to
above cause stating the benefits of the corrector.
Write answer from Ques 2.3, 2.b, 2.c & 2.d

4) State the sequence of placing the correctors and théreasons for the same. (3 times)

5.a) If a ship has —PB and +PC, in which quadrant/was she heading when built? (3 times)
b) If DF on N > DF on S, what coefficient is present and what is its sign? (3 times)
c) If DF on E > DF on W, what coefficient is present and what is its sign? (3 times)

6) With the help of a neat sketch explain how seft.iron spheres increase mean directive force at compass
position. (4 times)
(OR),
Explain how spheres incréaseiMean Directive Force at compass position. Justify your answer with
diagrams.

7) Describe the deviation ofistandard magnetic compass which is caused by continuous athwartships
horizontal soft iren in‘the vessel using suitable diagrams with respect to be following: (4 times)

i) Change in deviation dueito a change in latitude of the vessel, and

ii) Meansand method used to correct such a deviation.

8) How coefficient,D is calculated and corrected.
(OR),
With help of suitable sketches, show clearly how ship’s magnetic co-efficient “D” is created. How the
error is corrected?
(OR),
Explain followings for coefficient D: Cause of Coefficient.

9) Onboard your vessel, you have noticed that “The Flinder’s bar” is attached to the binnacle in a relative —
slewed direction 015° instead of usual direction of ship’s head.
a) Analyse and discuss in detail the reason(s) for such an arrangement.
b) What would have been the ship’s heading on which maximum deviation would have occurred prior to
“The Flinder’s bar correction” made by compass adjuster



10) On board your vessel, you have noticed that soft iron spheres are attached to the binnacle in relative
slewed direction that is 280°-100°.

a) Analyze and discuss in detail the reason(s) for such an arrangement.

b) What would have been the ship’s heading on which maximum deviation would have occurred prior to
“Soft Iron correction” made by compass adjuster?

11) On board a vessel Flinders bar was observed to be placed at an angle of 15° towards port side from fore
and aft line; soft iron spheres were placed athwartship. Explain with suitable sketches the reason(s) for such
an arrangement. (4 times)

12) At Antofagasta, Chile. Ship was lying on a heading of 270°. Maximum deviation was found 3°E. Ifithe
permanent magnetism was corrected using Fwd & Aft Corrector magnets, state the possible reasons for
getting this deviation & how the deviation can be corrected.

13) Describe the deviation of a standard magnetic compass on an upright vessel which varies.directly as the
cosine of the ship’s course by compass using suitable diagrams with respect to the following: (2 times)

a) Cause and Sign

b) Change in deviation due to changes in magnetic latitude of the ship

c) Means and methods used to correct such a deviation

14) In port of Chennai, your vessel is alongside and the flinders bar of your ships magnetic compass is
removed. Values of Deviation remain unchanged. Vessel is shifted\to another berth and the flinders bar is
replaced in the casing. Value of deviation is observed to beddifferenthyAnalyse and discuss the reasons for the
change in value of Deviation.

15) Onboard your vessel you notice that the deviation curve of magnetic compass has an easterly bias i.e
deviation values more easterly than westerly as vessel isiswung around in 360°. Analyse and discuss in detail
the cause(s) of such a deviation curve.

16) On board a vessel with constant 2°E/10°W deviation on all headings, following permanent corrector
magnets were observed as placed in compass binnacle.

i) Corrector magnet in F & A direction with Blue fwd and Red aft.

ii) Corrector magnet in athwartshipidirection with Red on Starboard and Blue on port. Explain with suitable
sketches.

a) What could be the reason for placement of correctors in above manner?

b) What could be the reason,for ¢constant deviation on all headings?

17) Explain why and when Coefficient “A” & “E” are applicable to vessels. (2 times)

18) Explainfwhy a'deviation curve made in one hemisphere and position cannot be used in the other
hemisphere. (5times)

19.a) List the preparations and precautions necessary for swinging ship for compass adjustment. (4 times)
19.b) Explain the occasion when an adjustment is necessary. (2 times)

20) How are Gaussian error and Retentive error caused? List the differences in deviation caused by each.
What precautions are necessary when either of them may be present? (4 times)

21) What type of magnetic compass would you choose for a new ship where should it be placed?

22) Why is the ship swung and compass compensated instead of being swung and deviation noted on each
heading?
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H @ ship has -P5 and. +7C, in wWth guadrant wa she heading
‘when built? (3times)

« —PB IS cawed due 4o havd iron deviation cayed by permanert”

|- Swp buitt on any northeily headmg hay pemanent ved. pole forward

magnensm in the FAA of the mpass

and pesmanent blue. pole aft of ompass reqariten of hemisphere.

* Ship built on heading N/s will acquire @n‘(gyv P& and. no Pc Wil be

presenk
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L HPC (S SeMi- CTCUAr deviation hick Vanies with cosine of compacs

|+ Ship bui(d on eastery neadig hey pexmanest Ted. pole 0 the

course due0 athwartskip permanent magneticfield of ship (foree &)

port Side. and— permanent blue pole pnthe stavboard ide regardioy

of hemsphere.

. Ship bWt on heading €/s will acquire only PC and.Ne PB il ee

- S — = e 4

present - | ﬁ |
S —K
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LA Ship bilt 01 Ay other headig will acqure both i and Pe

“This, i & ip has —P8 and. + PC, s head. muwst be NE quadiant ||

e 1
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— PB 4 +PC




S0 n‘ IS the Tesuttant of the earths worzontal gomponest of magnen ¢
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Durective fo»w
(s -Hw net honzonta(, rna,yoez‘w —ﬁe(d,a,t +he Carr(pau acfm/ nomwamx

»f(e(d, e H
*Ando, the dhp’s honzontal rna,qnd?o fietd.:

,,,,* EHQUJ of (peffiuent of deviagion on direchive force (DF)

s oreated-

Ques )

H-DF on N » DFon S, What Coefficient is presert and. what 18 1ts sign” (3times)

AanS -

* Coeffcient € M ae

H H . /ﬁ:

N A
(A . . — o

- - DF= \ il
 He/ @ i (+P0Hcmy
| Blue pole fwd.

Blue poje
Aforward

MA GRETIC 500771

- +PE and ﬂB will' cawse directive force in .N" headjq,y more —mam‘hatofons

Ccu,ue, + P8 S caused b,u; permanes magnetum caused. bg snps harct

nxon& +18 IS caused '°H induced ma,qnemm in vemcwt 8oft ivon ' rof., j

- Directive fore: The divective force increased 00 au N beading- Max" on'N'

The. diredtive forte decrease on ay S heading. Max™ decieme 00 'South’

I3 L

I\’?)t DF = I . ,')-u_}—Hwy—f—H\ , e

i

='H

That means, (effiUGE B does not have mean _effea on DF

DF on N > IF on s ; Then, we hawe Coeffitiet +6

DF on N<DFoOn S ; Then, we have coefficient -8
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QU 5-¢) | If DF on E > DF on W, whak coeffitient is present and. what is 1S sign? (3imey) g
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+ —PC and.-1C will caue directive Aforce on €" heading more-than that of 00 W
- Directive Force The divective foree increased. on au €7 heading - Max™ on '€ast’
\ ) 7 :
"The ditective force decredse pn att W headsing. Mox™ decrease on 'Wet
LA on o "
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Mean DF = Vq (HtH-Y tH+H 1Y) .
= H -:
(oeffident ' do@r N0t gpeck megn DF at compau -
DFon E < DF on V¥ , weffivent +cC =
PFonE 7 IFon w, weffiuet -C_ .

* Qeffuet D o P~

] - = -

A ! \\ A +I_D —

/ DF = -

( 4:: : _ejéow —_

DF=H-€ / ) \ 5 -
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NOF=H :
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Mean DF 7 Va.(H+H-€ +HFH-8y = H=Jpe|DF on N/S >DFon E/w = +D cileictathni X
Mean DF is reguce/a”i all heading i - ‘ DF on N/S < DFon E/W -> -D spheres fwd & aft”
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| - The divided. foft ion_spheres provides +he ety dpivavle effect of |

o N

L

With the help of a neat SKﬂtch exploin how 904% iron &phereA /ncrwg

mean divedive @rce at ompay posron (ztmna}

£ Corvechion of Coeffivent >
> Spheres athwartshp

: mcfeamn,g meo) DF At commu posrtion .

, &
/| AATEN . | ~ N .
N Y Lx | @  JF=urs

* On NS neamn,yl/m aj,hwaran Spheies de(reases the DF |
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3" H’ % 5/» DE=H+S +§ 5

/ \ //ri h - S
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I A e J

- Bﬂﬁdm g#cw_
o /,, of end_on efftk

« If the spheres are considered, as bas mcgneﬂ/ when on NfS headings they

l

I
Mean DF ?%—(H s 1~H+2J'1'/l—-f1—H+2-‘) Ht+ ‘9/2 ) %
\

e broad, side on 1o e Compass needik,whie,when on E/W headm/?c they |

Qe Ende on 10 4he Compass needle -

* The »ﬁetd/ N e end on posH‘mrL 1S double than -that in brogd side portion .

ot the come dutonce

|
|
X ‘

- The increase, 1n DF on E/w neaam(y 1S 2 Times qedease in DF on N/S qumg
. Thus the mean DF at the compass is increased.
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* | Coefficent of deviatiot

Coefficient of deviation are the maximum VALLE Of denation coued e

| by individual, mponeit of the sp's magnedic field.

value is in degree(®)

NE quadrant of headings

® for-his puipose deviations ase

{ ndwvidual componert - Havel on oF soft iYONf, fwd & aft, athwartchip&iereal 3

Coefficient: is named. (+' o positive o it creates easterly aeviation e € |

> t'for €7

FE—

_} ] ‘/03' N?y

% The. coefficient can be dentify by the patten of deviation cuwve

W velddion 10 the, tignometnefunction of the compay headisg.

(constant , cine, o086, sin 28 , cps28)

where. 0 1S compads I/L&adi/%?{fn quodrontal head/'g/

UKe 930 @ N30'F

300 ! NGO

+ | Cocffivent '8

Defini-+on :

© [t IS the maximum vodue of Sen -Ur oulas cleviahon -

c VAN A Sinftompals hdg)

+ Cuused. by the homwatal fose k aft  components-

+ Of the SHp's permament mognenc field ot e compass (fote p)

. and/or the. induced maﬁ;uﬁﬁrn

in verticar foft (Yon -

sttuatet forward o ape of the ompan-  (vot.c)

8- ,’/J&v onN ‘e - pevon'W')
IR N

B = PE+iB
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Funder bar

Funders bar /s ey +o comect inducéds 8 and mauced ¢

> If 00ly ong of them 1S present

‘For /B, 1t 1S placed fovwaid O aft of Compqss

v iC, it I plackd port or starboaid, of Compass.

— I both together que pesent
JEIS Slewed, ot an angle

)2 SENE T

N

> Qorvection of inducea 8(/8)

0 correct induced, 8(/8),

I incluced 8 is negatve (18], e (e bar showa be placed

forwerds of he Compau (For-c rod) (¢ 100 jn . most Of e dhp

/S FUMIEL  WhIEH 13 pbpfe The. Compasy)

CIf inducede B IS pasrive (i6) ,the A0 bAT, Shoute be placed

aboft of e compads:

Coefficieat "¢’

j)eﬁm‘ﬁon,

It the maxmum value of semi-Cicular dgvicon.

vavies b cosine(ompan hdg)

« Cawped. by the hovizontor athwartsShip componeds:

« Of fhe Ship's permangd magnetic ﬁad/ at Hhe compass- (FOTLe R)

L 0oV induced, Magnensm

Cin verfical goft Jron (f) (vertical T athwarkskip)

- srtuatedl aghwartship of the mpau:-

et RS N poondann A A DIDE
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Pexmanent 'c'_s FOYce& —s porizantal %aﬁgsz
(Nduced ''> ' rod > vestia soft jron on opfosite Site
> Conection of Permanent ¢ (PY ftinder par-p port-forf troc

* PC S Cowsed dueto Force & Honzontal mgﬁ/)etx ave kopt athwartshp
10 produce equar and opposite fietd

i @ thip has +PChere magnets axe placed- 1w thels ved ends Stareoard k

If & sWp has —PCAnere magneﬁ are placed. with. theiT blue end &tarboard.

nduced. ¢ [WAGNETE ok BUE]
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\/ BLUE. POLE STBD \/
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2N =
i el AN
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g
~—e
;

{
\

placed “at part o Stho of #he ompas-

= Comection of induced C (ic) \
UOUKP/Q/ if Ship hawing IC, Hhe fynders barto be L

Cps Lurve
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+C' , +iC A
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¥ (onection of both induted. 8(i8) k inguced. ¢ (1c)
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Cos =18 ginB= iC S
Resusodk | Resuutont "

. 1B = Reputtont Xeog 1C = RepuLtont X sin B .
Tan = 1C 1,-

8 : 8

ikt \rgﬂc

~If both B & IC aue present,

o be comedel on o sp, a single unden €05 can be wed.

E

e

| Sfep O After findsiy g &iC, ,Heacg/ e dhip on heading o whick

vosuant  will prodde maximum deviation.

e

Step @ - Place he funden bar initiauly fo Corvect induced 8 [ For -ié

7Lor(um’a(/ k for +18 aft of compa)

(

(

(

It indued B & induced ¢ J-e- ¢’ rd effect & 'F rod effect are both |
==l

(

Step @ @ Slewing the funders bax- 1f- B i orgleof Slew then,

Tan = 15 -

Stp@ - Divection of slew T (O

Clockwise of 1B & iC are Some gign

Anh -Clociie if B & j¢ are opposfe gign.
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Inthe akove Sretth, iB is negadive A ic © pasrhve

So, 100 B 1s negative and fuynders bar 10 be Slewed Ut - Clockmrse -

Step® : Comection of reutont © Adjuwt the tngth of fundere bar fo

coect resuutant = \[ i8>+ 1C?

T, if fmders bar is Slewed (s* anti- cockwre frorn SHpPL haad, #hat inaicotes botn 84 jc

ae of oppar//e 51,90

.ﬁ.

Coefficient D' (1n s coeffiient 3y nere is no pexmanent component)

I

:Deﬁnmoo

* [t IS the maximum vale of q/uadranml/ geviah 01,

L vanes ap sin (2 compay hag)

+ Cauwed by honzontay, field at e compass

cdue 4o induced rn@gnwsrn |

I porizontal soft jron (rde'a)

* SHuatedfore k aft ofhe compgss
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*ON merchont SWpS, —the Honverse beam(-e 10ak) and. FAA g17des

(+a vods) are 4he atructure that produce weffiient D.

- Deviodion gue4o D will be-NIL at cardimae headig ands mox™

At inter- canding headings

*Normauy on vessels, +9 1S prepent
(%4

Corrected. by soft ivon spheres platal othwartship-(+e vod effect)

* Covvechon 0%046 on intedcargynar headungs , Lohere coeffitient D

produ e moximuen  deviadtion.

«TJo coneCt coeffitient —D, Soft Yo Spherey 1o be placed fore & aft (+a vod éffect)

loefficient E

Defirvtron.

- It is the maximum vaiue of quadramal devianion

VYIS @ sine(2 Compay hdg)

+ cawsal by honzorol field ok Compass

. due o indyced magneticm

< In honzontar soft 1900

- Situgded. about 45° (ine. through +he (ompass-

ip ' )

- Coeffiint E IS Coused by b A d voas of the dame name

- Coeffiuent E 1S normady absent o1 merchoat Ships
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2 (orrechon of ceffient € Ly
* (orrection b be dme by soft mon spheres placed diagonaly.
M HE i present, —€ 18 createl by placeqg SoH von smw on port
bOw nd gtawboarl quarter-

—

U -E s present, tE 15 oeatel by placing Soft on spherts on st | I~

bor ond port quarter-

« Deviahon due o E will be NIL ot infercardinal hewf),y and. max”

ot QvdingL headings

MAGNETIC NORTH
(&E) NC = NO CoJoUT

e
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& Corvection of both (peffioet d & éffivent €

If both coeffident D A woeftident E are predont &0 be corrected, 00 a ship,

O 4ingle paiv of quadTantol correeon (Kewin Sprey) con be wel. v

Step@" Affer findy g D & wefpoet £, Stady on headry

0n Whith W0t WIll produte. maximum deviadion 3

H?.adlry}’ 045 - Ange of slew x 7

Step®: Plate. ﬂw KeLvin sphere mmaﬂ;{fo coa”a’e(tooefﬁam "’ CFor +7 =
apwortship & fov -0 fod 4aY "

Step @ Slewing the sphete &

r/

TCU')ZF = %

__’l

i

wheife/ B=aye Of Ster

SHP@ . Divection of Slew

clocwise j COPHicient D & E qre same Sign

7 ‘J_ I3l

Antlocrsie i vt “ o0 DppOSHe ${9n

Step@):  Comedhon of Reputort

3

Jor+er

/

b by

PoY +D & +E T

Vs

some S8jgy: Clockvorse =

= —

Thus, if Hhe Spheres Ure slewed 10° clockwise je- from > 70-90 10 ,
280’/00 that maicotes both COC’ﬁUW DLE are of Same J/O =




@

RS e T

Cocffoent ‘A’
|« (oeffiuent’q’ s the constant deviation onau headsy -
« ue o e, horizontal /rga/?neﬁ'o fredl of- fae Ship at the ompall.

* Coused by induced. magnetism

< In MJ//r;z/MWcaL pair z;lf horteontal goft tron- &

“Ov, ducb errors i design, Construction oy b EXVtion(calcutedtio)

« Coeffitent A Coas)ISt of ReAL A and Apparent A
2 Rear A

‘Reat 1A’ s he magnetic componens

-ReaL ' i< causeds by maﬁmﬂfo fitld: in combinaditn of b kL Iy

Of opposite Name) buk of equat voue

‘+A I8 produced by —bk +d4 704
* —A S produced b +bk -d rod-

« +A will produce wflea!(t eastery deviation on cw/headmgs

« =A Wl produce (onstant westesty  deviahion on al headings-

. Changa of LodHude. does not affectdew'aﬂ‘m.

It s very Tae that & coeffident A exicts

I predet, i is UK@% 1o be of very smadl value, contant on aul heddm% |
| 1 coriected by mfa/z/q wber e of fhe Compass -

MAGNETIC NoRTH (BLVE)
, V- N ~@}A
Yeo :‘ | \ ?
VoS [ (o8 o g
[ N 2 N
e ZL T
. ‘z\. (/77’-\13 @) R zm .
= b
L /A B\\ [ ! /ﬁ\ aly
/(1

&)

1\
\

MAGNETIC NOLTH (s00m)
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* Covrettion of coeffidént ‘A’

| > mounTing PUTE

|

PRSIT SIS

o b

If COeffi o A emt( s volue maﬁ be obigined, cu the mea/z of

e deviadion on atleast four ecw/cusmrut heaarg:-

* Tt 1S covieded- by moving 4he binnade (arvangement are 40 provided) - g

o (t 18 not puacticle. 1o sepesate. yeal &’ &k apparent ‘4

binnacle con be sleweds o siew Hhe, ubber line for cm“re@hfy cwff;am ik

> Appavent A

* And <0, after chew% k- (hab%/ if wefficient ‘A is ngh fhen the :

* NON- magne,ﬁo omponests Creaing coefficient A are caued Apparent A
~H S camser by faUtors pther thon the magneti ¢ fiélel of the Ahip-

-Cawe) of apparent .

(i) Design

«The Vmaﬁno,ﬁc, axi 18 not a{;’«)neat e Hlv 000" — (80" of the. wmpajs cae( -

(0-S enor js allowed) ‘

(1t) Compass mounting. (

- The Wwwer line (s not parauel b WPl Hwd & att ting.

(111) Cokeukahon pryor

¢ INfong application. of vanation ajum}tj mort urceg;, (quoe-

(1) mw( erm“/objewa:tm e

(v) Rapd Sweww of veweL

(M Caue gcuwzm eyror

- Effect of chage of wittude s not appicarie as Hhis ernov is not

dug o mc;gneﬁc Hfiels of the ship-

‘ Apparent A is checked by vanation, wier tine, au,qnmw: of card.

gradumvm ando” needw&

lf apparent A 1S not preserd b;1 above checks, It implies -fhcu: Y

Real A is present:

—

" N ‘



Buer?) | Deseribe the deviation of stondard mqqneﬁo Compass Nk Js cuel g
by continuds Gthwartshp homzontal Soft 10N In 4he. veteL wi g suitable G
gw;qmrm With 1eipect 1o b€ fol/owng
UC/WW@ i deviodion due19 a mwya i (fffude of he velldy wd
i) Means and method wsed, 19 COTILL Such . oey/adior. 7;_[%7'7};754 () |
Ans:- | Deviation causeds by athwarishp hovizogtal Aofe iron i Goefent 3 €3
| Wrfe answers Afrom # Cocffivent D (Page 2514(26)
(o) E/feot of charge 0 (ofriude:
- e Know that ael horrzontal Soft irons e m@qﬂa‘me’d/ b 1he Carthc &
horizontas force (H). '
* AtIhe poles, H IS zero,herefore, #iCIe is ng mnduction by H.
“AS H increades from ze0 at e pole o maximum 4t e equator,
he. indUeron in He honzontal, 4oft 1101 ako INCremet i1 Me. Same
proporhon.
L At the. equatpe, H IS maximum, the. inducnon i e honzanal sat
o) N QO maxmen .
Therefore, we can 4y that ay invesse i) He arm’ honzontaL
7”07’68(/4/ causll a pmpomooaw 1nCrease jn e mauction 1 Shipl
honzontal soft /ron. o
~TheIefoTe, dev/aon dug 10 Qefidentd 1S wiuffedek by owye m
lodHuae of the renel-
(1) Means ande methoct B oriCl Suth a. devyatron
WHE answer from > Comrection of (éffivent D (/e 28)
Ques §) | How codfiuent 9 s calewated and. Coretted -
(%) ,
With hap of switale sketores, how clearty how ship's magnetc coefoed o
IS croated.- Howhe ermor /S conected! SR -
(%),
EXpiun-following o7 Geffiuent 3 Case of toefioow
Ans:- | e amwerfmm ¥ Cogfivont D (Fage 25424)

> Coneetion of coeffivent 2 (Page 26)
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QUAs9) | On-60arL your velseL, you have noticed.1hat "The FUIRErS bas” /s arfacked
10 e bimade. in . relative- Slewed direction 0/5° stead of wuat
qriection of Ship's head-
O Andyee ands disums i delon he veason/y oy such an arayement
b) What woulds have bean e shp's headg on whith MArmwn dLvation
Wolld, haue OCCUrRds P 10 " The. Funder' bar wmethan" mode bf;/
Compay  adyjutter
&) Wnte apiwer from & Fynders bar (Page 22)
& (omecton of bork inauced B (78] inuced £ (1C) (Ages)
b Maximum deviatio :
* MOXimum deuiotion producéd by /8 4 1 qre || 18+ 1c*
1B AN 1C qre causeds due 710 VEHICAL Joft (1on and Wil prodiuce
MOXium dev/ation hen devating 1ore 1 ,De/pmd/aaar 70 19€
Compass neeate _
* FOT maKimum dewiaon o occu?, e, funders bas shouds comvde |
with E/w une:
DN cae, e fonaws ar K placel O15°, s, the. sp must b€

s

Swugg 75° 0 Stod -
* Ship's headysg wiy b8 NFEE OT §75%
¥ uof&lﬂ)

et Y
ﬂ—) Flnaw's bar




;‘

0N boara your vewel, you have noticed, AL (oft von 4phers are aached
10 the binnatle M relative dlewed direetion #rot 1< 280100

<)
=

0 Mllyze AN il in detait e reason(y for suth an pvaggement

)R

b What, would, have been the dhip's heading on Whith. MAX/muym deviation

would, hawe ocourred. prnor 1o "Soft /m/) comecton” made by compas

dd/amel ?

Ans -

0) wnite answer from 2-d Soft iron gpherts (Page 12)

X Conection of both coeffidene 4 E (fage 28)

b Maximum qevodion

. Marimum deviation producte. by D% E are \| 9+ E*
- Coeffiuent I & E are cowed due Ho horzontal doft 1ivu and i

21222020009

PrOdULE. MOXMUm _deNation Lohen 1hgy U in NE-SW 07 Ap-SE

v FOY maximum deviation 10 oecuwr, 7‘179 S0ft 1101 @/ber@ Shoutol

comngde wih -t une -

In iy case, e Soft 7on spheres (s placeds 280 100" and o &7

it 10_guadrantaw headpg SE 074357, Ship has 70 S/ 35°p st6d

1e- N3SE-

- OHer heading on whith MAXIMum deation wold OLLUr are

125, 215, 305"




Ques 1)

1 [.[ T

i

D-bodIL @ VesIL FINAeN BAT (ugs 0bSEIVEL Ho b€ pIAER AL AN agIke

Of 15" fowargs port sige £70m o1€ and aft e, Soft /ron spheits wee

| placeds athwartship - EXPIOI. wrth suitable dKetones e TCUMS for su |

A agement (#hmej)

Fm,:’:ﬁ

i fﬁ’/}d&’f bar js Slewea ar an &k, 1hat mewd, both 16 and 1€ a’e

present

W7 arywer from Comection of both mauced 8(/6) kwdaceac(/c/(ﬁaﬁ 27|

K soft jron Spheres were placeds axhwarishp , 11t MeOM a7t +2

15 preent

WiHe anter /m};q % [a@ﬁ@’mtj(%ge 25426)

Rubs 12)

At /)Wo;yajm/ Cile. dhyp s Wrg o1 a heawing of 270" MaKim

devigtion was found 3E- If e permment mc;ynmfm wal corrected

wing Fud & Gft corrector magnets, Srare 7me poLble Tewsons 107 9EH7
TS Qeviatin & how The aeviadion Con be orreettd

- Ans:-

*Chite 15 m SH and e shp 11 headng west corth bdwf;y 3 dewatio).

- (oeffidert A(1A) and wetrtent 8(-F8, -/8) ond wefﬁcxm E(-E are

e Cobffiuent wth coulds cauve Q) easteryy aation who bead/W

LWwest

- COBfficent A& E qre not wuaky present o1 mEIhIG shix 4 b &

Yos ove M@% not present

: Pefmaﬂefw magirets weie ﬁ/flc&l ﬁ’é ard "ﬁ *”‘w 80’”’ nates 18 .

Inauced, 8

WITE answer from X Induced 8 (rage 21) »

2 Coneetion of Inducea B (Fage 22)

B el / b -
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Bues 13)

DeSCTbe he. devidtion of a. standaras mognetic ompars 0N a1 upnght

VesseL whith vanes directly ai e, cosine of +he shp's courie by compay

udm,q suitaple cwggrd/m w/#) Yepect 1o 1he fg//ow/W

A Couse ant 4 J,qﬂ

b) Chapge /o ALU2ADN e, 4 chagger n magnenc LagHude of 1he dhip

&) Mears qud. methods wed o corect such a aeviation.

Ans -

&) wife anwer from # Coeffivont ¢ (Page22423)

A naucd € (ﬂage 23)

b Effect of chonge in latrtuae

> Effect of c/?a(ﬂ/,yc /0 (aditude on deviotion due fo £C .

C PC > Fore & & Earth's honizosaL components (k)

* FOTCE 8 caubing deviadion [s constart

* EQHh's homzontaL component () vanes with (atifude.- Zerovic at pofes

b maximum at equator -

* Whe) H IS e, he Tepurtont force i smat and

When H 15 smak, e Teueant fore s arge-

‘AS @ hp movd o & (wWer ([afifudt, EQrihs honzonal component(y

Aeoeaes and e deviphion dueta PC /treases and, Vice vela.

Devigtondueto PC X 7y,

2 Egfect of choge in (atriuae on aenator dug 1o /¢ :

+ [C = £ vod & verficaL doft jron

« VeFicaL doft iron are mognetised gy Earths verfiat compone (s

» Earth’s verfcatl wm/vﬂmﬁ (z) vone with (aditude - Maximum at

poles ande ZRIOIL at equador.

© S Z increases , e induetion ands e DFk deviahon would mCrease . &

As T decreme, e devation wowd decreade.

AS & ahip move b o (ower Latfude, Earth’s ver CaL omponent (2 |

NCreases and e devrdhon dye 1o 1C 19Crease and vice VEra.

- Qeviation due o £ XZ and X

Hene, deviation due o 1€ Ty i-e- o 1an die-

¢) Wnte answer from = (orrection of Peimanent c (7o) (Pge 29)

100000

7 (orection of Inducedc (it) (Page 23)



Ques14)

N

Inport of Chennay, your veueL 1S aloggside and the flnaers oax of yours
Ship's rmagnetc. compan 15 Yemore- Values of deviation Teman uichagged.

yessel @M/@d 10 othes beH. and+he flnders bad Is TEpakd m e
C@’/ZQ vatue of devation 1S observed, o be ayfferent Andlyre and

SCun the Yeasant for e cbagqe m Vee of deviation

Ans -

« Funders bar 1( weéd o corrc’ct 18 and /C-

oty /e wrl not present on ship WHH 00 wel plced com/zw
- 1B Is cauwsed due 1 e praence of 'c 7od.-

« Vertical Soft- 1700 ¢ rod /1 most of e 4hp 1 fmoe(/ WOhith & abaft

~he. Compass with blue pore o1 7gp -

0/707061// n W H Verﬁcab Coft 1507 (VS1) iy ac@a/m a, blue POoE 0/77?,0

QI ek poe AL botfom.

« V&I Je Funden bar p/ac‘é’éi orward of compcw wif v UL 17 - crod
cam//y a -18-

- The dewmoft Cauied, due o —1B Wil be NiC in NS beddmf I

moxmum i EIW headyny

Thid, veue at st bOth must be @gaw% NOWh -South and 4ence

« In he /76}(1‘ 6CHh, vesseL /murfbe 07) beaowfy 0#Her #han NOIh-Soudh,

” - Areld of e compas- '

 Qd, devigton 1s found due 70 1he Gt of -¢ rod At ¢ mﬁ/yeﬁc |

Draw_dyagrom from Tnduced 8 (/J%e 2 S e s

Onboard your Vémoﬂlvymm_ooﬁw 0t e devipnon cuive of magrenc

ompas has 0 eastesty bias Te. deviahon vaues rore eastony Hhasr

wgﬁerg/ as vesel s SWW arowd » 360" ﬁ/)ag/ze Al A i 177

Aetail’ the. cauie/y o SUh @ deviotn cwe -
« +P8 and +1B of (ogffiaont B causes moximum eastery deviation on
easterly headieg ond maximum weitery deviation on W&‘iéflﬁ heading -

- TF deviation value are more eartery “han westerly, #hen adaiton l

to (efhiient 8, Loetfiuent A 18 proent-

- Coeffitient A alone copnot be praent os devigtion is conatant on dtéhmw(yr




| “Thus, a. combination of OCHiGOLA (+4) aNd Coeffiienc B [+r6A tiE) e

IS cauaing an eastesty bias-

Qui 16)

ON-b0aTeL A eIl with comtant 2€/10W deuiafion on au béadxgqc

oompcw bnna e

followiyg permanent predor magnets were obrervea as placed 7

(9 Comector ma[g/)eﬁ /N FkA amechon wrth Buwe fwd £ Red gfﬁ

i) Corredtor mc;.ynat 10 QthwWArIShp QUTEction woiph Red on Starbeard

o blue on port- EXPIUN It Switable sKetohés-

b) Wt Coud. be #he YPWON oI DASHINL dEuiation o) QU heads mgst

ANS -

(O I a Ship has —P8,

Q) Whot coula be-#he 1eas0n for” placement of coredons i abovemaner! &

Q) Reason for placement of Coredon T

THe permaneat Corrector mogners are placed i F&4 irettion itk

bue ena forway @ red ord aft -

i) Fa dhphos +ec

The. permanient corefor fmyoeﬂ are placed athwa rfm/,o With red

e farboard ands e 0n iz

HENE, the roason JOr plaement of (o11Cdok 9 above menier i

o ship /%w/r)/y —P8 k +PC

Y Remson for (onstant dévnaton -

(Y Comtant 2°E gevation on au hedd/‘}y, +hat meons, aeffi oot 4

/s prasent

+A Will produce omtpt eastorly devioson on au beda’/'y

(i) If comtant 40N deyation oy au heeding, #hat meon, wdfivent —A

IS proent

~f Wil produce enstont westerly  aeviation o) k- headsyy.

Drow diagiom from & (oefraent A (Page 23 -

eeeeoReoPQ



Qs 1 7/
AnS -

Ques 13)

_

Expltin why and when et A k E QIE gpputatie 10 Vel  (2777es)

wiite answer from K DEfUeE A (Fage 29)

A LeHiool E (Page 264 L7)

Exp/w/) why a deviation owve made " 0N hemusph@ie, and pasr#1on

Ans=

- cannot b€ wed 1 The ofpes hemiippere. (57‘707«"/1/

WTHe pnswer fmm §-1 > Permanent mzyogmm (rged)

> naued /n%me/um (fage &)

Concluwon:

HENCG €ac) of #he componets has 1o b& T1reated, Separely a4 75¢

dviationd 9y proaute vazy with chamgl of Sps ﬁeda//%/ mg,w;eﬂo

LHUdL. and. henusphere-

Thud, e aevsation cuve made i one hemisphere. ands pasiion canmt T

be, el e orher hemisphere-

Rues 194)

LSt the preparadions ands precautron necerary So7 Swigrg Ship £o1

compas_adjustment (4-11mes)

ANS -

L ALNTC, Cranes, qauits. ete- Shotlds b€ SWER ana seced - Anchort

Showla b, howsed: anel Lecured -

cvenew must be upngne:

e accuragy of e LUbbr (ines should, bE Checkeds o @uure Tt it

s parauel e ships ore et aft ore.

The azimuth mrror must 6€ cbec/ced/f;racwra% @’ Ak 29 e (,@4}7%

of an ohjett

CAS A Sp o m 79 szo object, +herR muat 6€ 1o veyel wHn

31+ cobes

* Tost #he fynders bar & sofy jron J/%e/&f, 1t ot not Have any

ey dust %W”l wd # 1t has reyduat mIgIEnIN MUt He

 de-magnersed-
- 1 oraer 10 ge- Wneﬁjé fmam bar or @oﬁ‘ o1 SPHert, c;y muat e

heated. o et hot apd. hen allowed 1o (ool dovly - Repeet he et




y
T //m__/._ L

i 00y dygho m@gnemm 1§ founds 10 10N 1) e 4phere, it

| mbe,qofndzgf@mwo,q#wooﬁédec/c |
'+ Person yequired, o be near e, compau when agtment Mé@;y
madl houldy @IUTE 1Hathere JS no magnero matonas tee

kI/ et are framt i

Bues 19 Exploin he. 0CLasion Whe? an adjuwiment /s necen%/w_gé nimey)
Ans:- | < Three p gix monts affel 7€ Art Covieetion, aue b 77¢ pienoat
of chayes hawing 19KE0 pCE, JUTIYg ML pernvky in Her /emmmt )
/Y)qqfie‘mﬂ
« 0Nt ey yearas a r0uae -
* Affer cafmm wmar G1cgY of RO of & mapreh’ nature.
. fAfter mw';y and ow/oawg ¢y CLEE0 mgyom '
o (Oheq) 17e Jh//z 10-0010T SCIIE affer bé’/ﬁ (WA up Jor qome perod.

Aues 29) | HOW Qie. Graussian) ervor_ands Rerenrive ervor caued,? LSt the differerer

in_deviation caued by eath- What precautions W NeceIxy when

cither ofthem may be praent ? (7-7ime)

Ans- | Gaussin error. jﬂ-
&=
=
-

o
=

*When o Velew altens counie 1opdly , the aferent partd of Shps
Structwe cuds the Earhs mqyneﬁo fea at vayying 1ot
« THL SCLS up an - EMF and mer@fore an elecme Ca)’l’f’/([ 19 st put

TS cwent sets ap & magnetie-frélds of Hs own, tOhth adt m

a0 opposite dyredion of e Shiph Sing.
-There 5 a0 a. short g inFhe Wt Of Hhe induced, poles in e

o
=
shipe Soft /ron. SPUCtures 3 e
&
-

Doyifion .‘ww,ﬂ] _/7'7846 €]%Cﬁ/ DR - 4
I the shp swings 10 Starboard, e cnmpan deviate o He wat.

(f the shp &wmw W port |, e Compqu devtts o e edt
“The, name. of e deviation rgmam e Same. 4or au 360° provided:
the direction of sw@y yemanns e Same ’z
. Howeder, the. amount Of devianon Wil NCEae. and- déruse gmdrmf%%

im,




pPrecautio

Y S S

- due 10 unsymmencaL sige of e shp

*This €1or s prese only white e Ship 1 JLU/W/W and: ceases witvn |
O Qv of minutes as phe 4hp Steagy o0 Her next Coune.
Beam[q obseweds while e dp 1 JW/W/W Shoutd 70F 6 TV uppy.

| Retenpve ernros

A vewel on steady courte For A convidenaole pends AUire) A Cerfant

amount of sub - ,oefmcwmt mqﬁeﬁm m her SHucture aue 7 V/bmﬁoﬂ

poa/)d//)g 4%

: It acq/wr&f m@gﬁ@‘ﬁm With Q16 pole +o e NoHHWAIL Of 1he o mpai

Ml @ blue poze 10 he Southwaic of e Conpai

* AS1He. VRNEL auters couniC 1heeaftdr, e poe are retved £o8

1w h hoa;:r and, hey /Qraqux/ dea,w

Devindion:

CTHIS Sub-permanent Wi came a/z

2 aJWUQ/ devradion on a/),q new éoawe uplo 189° 10He mn ofmymw )

head/W/ as e red po/e Wil 7h€n b€ Carneds 10 e east and e

blite. pole Wil €0 be CArMed 1914 WAt of #4€ MPALs

7 eaterly dewahon on any new couKe ypf 180 0 e eft of ongmal

head//)y , ab7he red pole. wii) then be caried 1) the welt andy 1he

blue, /70/& Wiy then be carmed o 1he et of He ompal)-

wecqution: |

eiefo:‘e ohen the. vessel, auers coude after sreenng a ffeac;ycaarfe

fw & Considerabe penod, e ompay Eor Shautd) be checked. frequentsy

over e next SiY houss-

Ques 21)

Whot 1pe of magnent compay woatob yocL choose, fora 1ew Shp and

- where " shoulg, /fbe placed ?

Ans:-

The ﬁ?%ﬂefm compass mugt meet #he 7{7//050//)/ performane dtandardk

i oraer o b€ placeq, on Shyp:

~The. direetionat enor of e wmpay card Wua not exeea 0's*

*The. carc of Steenny compay Showa, € (/eary TeA0BbIE Of A dktdne of
U : ¢/




| 17 4m //) 607‘17 da//bg/"f deJ aﬂ?ﬁ C’a'(’ {?Mvjjwfﬁw of @g #

a/aﬁ K permrﬁm TN

(&) Materal

» The MOGNERs of the wmpcw card oand. corvedor magnecs MOM pawe.

coemgg/_gf atleast 142 Ky M.

T matenal of Soft jron qomector shouds haue oW Temerae

coer C/VI}‘V v N

 All othex matenal used, inthe n%}qneﬂo compay and. bmae ot

bt noN- mc;gn&ﬁo

Coomudmoao EXors:

“The. exvor due 40 fricnon Showids not exeed, (3h)° at & teomperature

of 0°t3C where H it 1he flux density of e /ﬂﬂwﬂmbﬁeéd/ "

1009290001 ;o LO 08

Mo 1esla -

* Affer a defleeion of 40, 1he hluf penods of e carol shoudt ¢ dﬁ‘%t

12 Seeonds where H s 48 mioo 1R —

- After a daefteenm of 90, e Cards shows Teblm finady wittvn £°

Of the. magnetic mendien within 60 SEas-

CO/)JW(WO”UJ

- Primary ane émegwg% /7/u/ru'oaﬁ5rz shoulds k& proviaeafprtve car

tofyemer wi/) e e £0UGY - Aor a’/m/n/%e

+ NO_elecine power shoud é¢ neceuass 1y {01 operatryy e mpax omer ‘

o for /iurviation.

- The matenaL wedAor manufadung #e omprs Sout. & of Sfivent e

Strenghh.

| Pastioring

“ThE. _compans ShoWlds when pracheasle, be instaues o7 e dhipt F44

céntreine

 The maim ubber mark shollds jachtode 1he. ship's head wirh an

acway of attest 0"

L The. SHANAATA ComPals ShoulaL b€ 4O positioneds it e wew from 1

#176 dfte s wiinteriupted ot tasng feretroL gl cedstal beonyy & I

(

—

(T




Rues 22)

Ans:- |

ngcy /5 #7& dhp Swuy o Compass compeniattd 1087008 Of 66179 Swug
and, aevieion noted o1 each neadrg’

M%ﬂéﬂc ﬁ@(d/ at he Compauv 1 gHfedted by dhpls parmonert

M@qneﬂ!m and induced magretsm

&/fe/),qfﬁ of permonent mc;qneam? i codtont , her effect on 1he

quyoeﬂo f1eld of Compzm vane wrth change m ahps heao&?/

Jv‘feo,yfh of induced mcgqo&‘wm o0 both hor zoptal Joft /rm(//s,f/ ard

vertical 40ft 1ron(vsi) vanes wih c/;ag/ae /N (AtHULE -

M e swp sway @l deaiddion nowd without compensating, deviation

would, be enatc:

* Also, dewindion woud, be veyy (Qige and different n oo Courrel 4k

Ladrtud s -

*Thud, ompatd muwt 6 omp@nsatea
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