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Inetructinrne for Inetallation of the Armored
Vehicle Compacge ~n Fleet Submarineg

1. Install one compage in the Conning Tower on the centerline
nf forward bulkhead ae indicated in Plate (A). The top »f the mounting
bracket sh~uld be approximately 13%” from the overhead. Distance
from centerline of compaee tn bulkhead ghould nnt be leee than 10
inchee. The navigator'e ehelf lncker, usually placed above it,

_ should be nf brase, and e» placed ag t» give the clearance indi-

cated ~n Plate (C). The mounting bracket and any necegeary gup-
porting etrape must be ~f brage. To hnld the mounting bracket
SMALL ir~n epude may be epot welded t» the “nrward bulkhead and
tapped f»r the appropriate gize bracse ecrewe.

2. Inetall one compaee in the Control EHm in the pnegition
indicated in Plate (B). Lncate the compaes approximately 5% feet
abrve the deck, and about thirty inchee tn left ~f the eteering
ghaft. The mounting bracket and guppnrting etrape ghould be »f
brace ~r nnon-magnetic eorroginn-resisting eteel.

3. Attach the instrumente to the -m~runting brackete en the
plane of the lubber's line and compaee card pivot prat ie vertical
and parallel t» the keel ~f the veegeel in ite normal cruising poei-
tion. Vibration mrunte, with which each instrument is equipped,
must fit the mounting brackete, in acc rdance with the dimeneione
eh~wn 1n Plate (C). When the inetrument ig in place, with etnp
nute completely tightened, the vibratinon cuehione will then be
under proper deflection.

L. Since the card ie luminoue, the light fixture need not
be cormecied. Should the connectinn be made, a 1l2-volt D.C. input
ie re8ired.

[l

ENCLOSURE (A)
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Preliminary Copy

Inetructione For Compensgation »f
The Armored Vehi¢l§.CQmpase
‘ in Submarinee

ORIGINAL COMPENSATION

I. Preparation for Crmpenecation.

Step 1. Bredk »ut toole: (a) needlenoee pliere (b) emall eteel
gcrewdriver (g) brase ecrewdriver.

Step 2. With compaes properly lodated, place gear in'Normal Condition
under which compaes ie moet likely to be ueed.

(a) 20 mm gun etowed in ueual etowage locatinn.

(b) Operate (ae in Cruising Condition above) dieeel engines nr
battery at 1/3 epeed or leee, and auxiliary mechanical, elec-
trical and radin equipment operated as frr evasive conditione.

(c) Keep all control levere and mechanieme as nearly as poseible
in n~rmal evaesive poeition.

(d) Place Gyro-repeater (if mounted o a ewivel) in a pneitinn
which cannnt be eaeily changed. (The nute and ecrewe are
magnetic, the seleyn ie not.)

Step 3. IMPURTANT ! ! ! (a) If equipped with degausei ear,
make sure it ie eecured in the proper manner. The proper way
t~ eecure ie t» reveree the current and again reveree, and en
°n, halving the amperage at each reversal. See Buord Manual.

(b) If veesel hae been flached: Allow a perind of 10 daye to
two weeks t» elapee (if poeeible) before crmpeneating.

Step 4. Remnve and neutralize crmpensators. (Refer tn Plate (a))

(a) Teke nut the clamp ecrew (7)'by turning it‘?gﬁnterfclnckwiee”
Remnve the course-setter (12). .

(b) Take »ff the cnverplate (11) by withdrawing the cnverplate
gcrewe (8) with the steel sérewdriver.

(¢) Remnve the eemi-circular magnete (10) from the semi-circular
magnet tray (9).

(d) Align the white dnte ~n the,eemi-cirdﬁlar verniers (13) eo
that they are adjacent t~ and aligned with the corresponding
white dnte ~n the compaee frame.

FA weS- - 14
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(e)

(1)

After removing the cover (1) by preeeing the spring clampe (2)
free of their <late, remove the heeling magnete (4) from their
glote (3).

Ueing bfase'ecrewdriver, rotate the gééfelof the vernier
heeling magnete (6) until the twn magnete are in the same
etraight horiznontal line. o ~

Remove the collar (23) by unenapping epring clip. With
needle noge pliere remoye nute and lnckwashers (21). Strip
beade from epidere of quadrantal compengatore (25).

Longen the two locking ecrews (24) with eteel gcrewdriver.
Move eliding plate (20) ae meceseary tn align the white mark

°n the index pointer (19) with that on the compase frame, then

tighten. Next lnsnsen two compaee bowl clamp nute (14) and

Step 5.

rotate compaes bowl (16) en that index pointer (19) ie pre-
cieely oppoeite 0 an the ecale of the conetant deviatinn cor-

rector (18). Retighten clamp rute % r-cure in thie poei-
tinn. '

Tonle, 1lonee magnete and permallny beade shnuld be removed
a diestance »f gix feet. For eaey accese, place magnete and
beade in a box. Each magnet ehnould be etowed with red pnle
parallel t» oponeite pnle of ad jacent, magnet. For compensa-
ti’n "nly the brase gcrewdriver ~i.oul” be uead.

II. Compeneation.

Step 6. Preliminary Heeling Adjuetment.

99341

(a)

(v)

(c)

(a)

From experience, it hae been found that four magnete in-
gerted eymetrically in the heeling magnet elote (Red up

in North latitudee) will give an approximate heeling ad-
Justment in _the conning tower compage at New Lnndnn,
Connecticut and Neéwport, R.I. . The final heeling ad juet-
ment may be made in the normel manner by ueing the vernier
heeling ad juetment ~nly. Alwvaye uee an even number of
1~~ge heeling magnete in correcting heeling errnre. i

Placing heeling magnete in at the etart will eave one and
& half ewinge nf the veeeel. : o

If the heeling magnete are not placed in the beginning, the
veeeel ehould be headed North after Step 8 (¢). Sufficient
heeling magnete may then be added t» eteady the card. It
will be neceseary then to: repeat Step 8.

Heeling magnetes are ueed tn compensgate for the strong verti-
cal magnetic fielde in the vessel., These may vary somewhat
from veseel tn veegel.. A pPor heeling compensation will
reeult in an necillating card when the ghip rn~lle. The
vernier may be ueed for trigming (on a North »r a South
heading) at perindic intervale.
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Step 7. Freeing the Card:

(a) Easterly deviatione are plue, Weeterly, minue.  Obtain and
record the deviation on each magnetic cardinal heading. It
ie probable the compaee is magnetically lncked; i.e. reade nearly
the eame sn each heading. - R

+ (b) on' the magnetic heading on which the next-tn-the-emallest
deviation appeared, place eemi-circular magnete in the appro-
priate elote corresponding to the magnetic heading (either
E-W or N-S, but not both) of the eemi-circular magnet tray
to reduce the deviation as much ae poeeible. Ad juet the
proper eemi-circular vernier (E-W if on Eaet or Weet, N-S
if‘on-N-rth or South) tomake the deviation zern.

(c) Head the ghip ~n magnetic heading which had the emallest de-
viation and repeat ae in (b) but thie time ueing eemi-circular
magnete and vernier for the other pair ~f cardinal headings.

(d) Wnen the deviation ie lees than 20° the vernier adjustment
alone can be ueed. The FEWER megnets than can be ueed in
(b) and (c), the better will be tne expected performance of
the compase. 'The compaee card will nnw be free.

Step 8. Semi-circular compeneatinn.

(a) Record the deviatinne remeining after completing Step 7,
(b) and (c).

(b) Swing (clockwige) t5 the next magnetic cardinal heading nnt
corrected in Step 7. Ueing the vernier halve the deviation.
Record the deviation remaining. ' ¢

(c) Head vessel on next ad Jacent magnetic cardinal heading in
clockwise direction and repeat 8 (b). '

Step 9. Crmpenesation for Induced Magnetic Effecte on Intercardinal
Headinge. (Quadrantal "D" error)

(a) Obtain and record the deviation on magnetic NE, SE, SW and NV.
(b) Average the deviatinne ~btained (revereing the eign of NE, SW) .

(c) With veesel eteadied ~n magnetic NW, remove the average deviatinn
“btained in (b) above, by placing beads in a eymmetrical pattern
.’n the pair of epider lege running fore and aft or the pair
running athwartehipe (but not an both paire). If the average
deviation nbtained in (b) above wae Weeterly (minue) adding
beade ~n the athwartehip pair »f lege will remnve the error.

(d) If enough compensatinn ie not obtainable with epider in this
pogition, additional crmpeneatinn may be obtained by raieing

. E4-sesii-1p 3
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Step 10. Compensation for induced magnetic effecte on cardinal
heading. (Quadrental "E" Error).

(a) Average the deviatinne remaining on the cardinal headinge.
(Be eure tn reveree the eign of deviatione remaining on
East and Weet).

(b) With the veeeel on the North magnetic course and the quadrantal
compensator in the midpoint of ite vertical travel, remnve

the average nbtained in (a) above by placing permallny beade

~n a pair of diagonal epider lege in the same gtraight line.
Place the beade eymmetrically on one »f the diagonal paire

but nnt both paire. If the average deviatinn obtained in

9 (a) wae Zasterly (plue) adding beade on the pair of lege
running from left front t» right rear will correct it.

(c) Step 10 shnuld be OMMITTED if the average nbtained in 10 (a)
ie leee than 1°.

Step 11. Trimming of Compensation f~r Perms..cnt Horizontal Magnetiem.

(a) ubtain-and record deviation »n North and on Bast.
(b) ubtaln dev1at¢on an Swuth

(c) Cﬂmpute average of North-South dsilatirne (ravereing eign of
North deviation),

(d) Remove the average obtained in (c) »n South - ueing N-S5
vernier semi-circular adjuetment.

(e) ubtain deviation on Vest.

(f) Crmpute average East-Weet deviation (rever°1ng ign of deviation
nn East).

(g) on the Weet heading,‘remﬁve ‘the averae deviation n~btained in (£),
ueing the E-W gemi- 01rcula1 vernier.

Step 12. Obtaining Residual Deviations ' '
FINAL ADJUSTMENT (for Cﬂnetant Deviatinn).

(a) Swing ehip to obtain and record the deviatlnne remaining on
each magnetic cardinal and 1ntercardinal heading.

(b) Average the deviatinne obtained on the eight headinge (an NOT
reveree any eigne).

(c) The average deviatinn ~btained in 12 (b) may be removed by

1~ogening the compage bowl clamp nute and turning the compaese
bowl., Turn the compaee b~wl cl-ckwise if average deviation

E#\~%Q:-»\—s7
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wae Eaeterly (plue), counter-clockwiee if Weeterly (minue),
When the bowl hae been turned the Proper number »f degreee,
gecure it by clamping knurled compage bowl nute. . Read
number »f degreee turnéd by ueing ecale on conetant de- .
viation corrector and index printer. ‘

The number of degreee remnved in thie manner will be remnved

alike nn all peadipge.

Align the index pninter oppoeite the new preition of the zern
" the constant deviati~n correction by loneening the lncking
gcrewe’ and miving the.eli¢ing plate. Secure by tightening

" 1ocking ecrewe. .

—Q944)

If deeired, variation may be set in when compensatinn ie
complete. Thie may be dnne by loosening the compage bnawl
clamp nute and turning the compaee brwl in the apprnpriate
direction the Proper number nf degreee.

WARNING ! ! !

It muet bve remembered that thige coimpate ie intended ag g
gtandby in case of gilent running, gyro-failure due to depth
charge shnck, nr ehipping of water, etc. The magnetic condi-
tion »f the veseel ig EXPECTED to change somewhat. Conge-
quently the price of a'fairly‘eatisfactory compage in case

~f emergency ie a continual check., It ie recommended that
the compaee deviation be nbtained on the cardinal headinge
and the ¢compengatinn trimmed by uging the fgeni-circular
vernieres at least twice a week. ‘Thie etould take nnt longer
than 20 minutee. Tt may be drne at night or submerged during
the day if the original compensation conditiong are reproduced.

' U. S. Navy Yard, Portsmouth, N. H. - 1943
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I. Preparation

Step 1. Break out tonle.
(a) Brase ecrewdriver.

Step 2. Place gear in esame poeitinn ae for original compensation.

Step 3. If equipped with Degaueseing equipment gecure it in proper
manner as for original compensation.

IT. Semi-Weekly Compensation.

(a) ubtain and record the deviation on megnetic North and on
magnetic East.

(b) Obtain the deviation on S»outh. Compute the average North-Snuth
deviation (revereing the eign of the deviation obtained on North).

(¢c) With vessel on the magnetic South heac.ng, remove the average
~btained in (b), by ueing the N-S eemi-circular vernier. Record
the remaining deviation.

(@) Obtain deviation on Weet. Compute the average deviatinon
(revereing the eign of the deviation obtained on East).

(e) With the veeeel on magnetic West course, remcve the average
sbtained in (d) by ueing the E-W gemi circular vernier.
.Record the remaining deviation. .

(f) ubtain and recnrd the deviatione now appearing on the other
two cardinal headinge.

IITI. Compeneation for Change in Induced Magnetiem due tn Large Change in
latitude.

(a) Thie compensatlon 1is only made when changing latltude con-
eiderably

(b) On a magnetic.inter-cérdinal heading, raise or lower the quad-
rantal compeneator until the deviation obtained in the nriginal
compensation appears. o :

(c) Repeat etepe (a), (b), (c), (a), (e) and (f) of Semi-weekly
compeneation. .

(d) Swing veesel for residual deviatione and repeat (b) and (c)
above if neceeeary.

IV. Change in Heeling Compensation.

(a) Thie compeneation should be heeded only if veesel cruiree
from Northern to Southern latitudes or vice veresa.

FA-ses-(-1q | -
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{b) On a North or a South magnetic heading, turn vernier
heeling adjuetment until card ie eteadied. If thie does
not eteady card, put vernier heeling magnete in eame
straight horizeantal line and remove loose heeling magnete
from heeling magnet elots. Again try vernier adjustment.
If thie ie etill inesufficient, replace heeling magnets
in heeling magnet elot with polee placed nppneite to their
former poeitisn. Then uee vernier to add or subtract polarity,
ag needed.

(c) Changing the heeling compensation may be expected tn change
the eemi-circular deviations elightly. Hence the gemi-weekly
compeneation II above should be undertaken.

OBTAINING MAGNETIC HEADING
by check againet the gyro-repeater

Step 1. From the navigator, obtain and record:
(a) The gyrn error. (plue if Fasterly, minue if Westerly).

(b) The variation. (Thie will change with change ~f cruieing
pogition),

Step 2. Reverse the eign of the gyr» error and add it (algebraically)
tn the variation. :

Step 3. If the eum obtained in (2) above was Yesterly (minue) adding
it to the reading of the gyrn-repeater will give the nag-
netic heading. If the sum obtained wag Eaeterly (plue),
. Bubtracting it from the reading of “he gyrn-repeater givee
the magnetic heading.

REMEMBFR ¢

TRUE (gyro) Heading minue MAGNETIC Heaeding equale VARIATION
(neglecting gyro error).

Example: (1) Gyro Error: 2 E; Variation: 14 W; Gyro Reading: 020

SOLUTION:
Gyro Error (reversed eign) plue Variatinp = Sum
2 W Plus L w Equale 16w
Gyr» Reading PLUS Sum Equale Magnetic Heading
020 | + 16 T = 036
Example: (2) Gyro Error: o W Variation: 6 E

Gyr» Reading: 020

FA-SLS-11-20 -7 -
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SULUTIUN:
Gyro Error (eign revereed) PLUS Variation = Sum
2F T 6B Bt

99441

Gyro Reading  MINUS Sum = Magnetic Heading-
020 - 8 012

Example: (3) Gyro Error: 1 W Variation: 6 w

Gyro Reading: 355

SOLUTION:
Gyro Lrror (eign reversed) plue Variation - Sum
1E + : \Y S W
Gyro Reading Plug Variation - Magnetic 3eadihg
. 355 + 6 W 361
or
001

DETERMINING DEVIATION

Step 1. Obtain the magnetic heading (by_check against gyro repeater).
Step 2. OUbtain the cdmpase reading. -

Step 3. MAGNETIC HEADING minue COMPASS READING equale DEVIATION,
provided:

(2) The value uged for Magnetic North ie 000° when the compage
reads between 000° and 1807,

(b) The value used for Magnetic North ie 3500 when the compase
~ reade between 1800 ang 3600, :

(c) When the Magnitude of obeerved deviation (with eign ignored)
. exceede 180°: True deviation and ite eign are determined by

(eign ignored). The reeulting difference ie then given the
eign opposite to that poeeeeeed by the original deviation,

Example: (1)

Magnetic Heading, NORTH. - Crmpase reade 107,

SOLUTION: Magnetic Heading minue Compaes Reading = Deviation
000 ) - 010 - 10 or
' 0w

FASG- -2

U. S. Navy Yard, Portsmouth, N. H. . 1943




l =SS

. AUXILIARIES !
CONFIDENTIAL  Magnetic Compass NA

Example: (2)
Magnetic Heading, NORTH. Cnmpaee Reads 315.
SOLUTION: Magnetic Heading minue Compase Reading = Deviation

3600 . 315 + b5.0or
45 E

Example: (3)
Magnetic Heading SOUTH. Compase reade 175.
SOLUTIUN: Magnetic Heading minue Crmpaes Reading = Deviation

180° 1757 +5 or
5 E

Example: (4)

Magnetic Heading WEST, Compase reade 2959,

SOLUTION: Magnetic Heading minue Compaee Rending = Deviation
270 - 295 - 25 or
25 W
Example: (5)
Magnetic Heading WEST. Cnmpase Reading 0C2.
SOLUTION: Magnetic Heading minue C-mpage Readirg = Ubeerved NOT
270 - 082 true deviation
+ 188 or
188 E

360 minue 188 (dieregard sign of nbeerved deviation)
equal 172. Sign ~f 188” wae plue, eo eign »f 172"

ie the npposite, namely, MINUS., TRUL deviatinn equale
- 172 (or 172 W).

-~
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