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Agencies of the Department of Defense.
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1. Scot’li

1.1 ~. This standard providesgeneral requirementsgoverning the
swinging of cmpasses in aircraft compensationand calibration. It pertains
specificallyto accurate swinging of compasses in all fighter,bomber, cargc,
or helicopter type aircraft utilizing a standardmagnetic CCUIPSSS.

1.2 ~. Methods of swinging compasses outlined herein are as
follows:

Method I - Ground swinuing

Method 11 - Air swinging

2. REFERENCED DOCUMENTS

2.1 ~ of doc~. The issues of the followingdocuments, in effect on
date of invitation for bids, form a part of this standard to the extent
specified herein:

SPECIFICATIONS

MILITARY

MIL-C-7762

MIL-T-9145

MIL-T-1Y576

M.lL-T-25193

MIL-L)-2b503

MIL-C-2b524

MIL-D-3tl134

STANDARDS

MILITARY

AN5823

PUBLICATIONS

Compasses, installationof

Transmitter, Hemot.eCanpass, bombing,Navigational
Computer, Type C-3

Transmitter, RemoLe Ccmpass, Thin-king,Type ML-I
(Unstabilized)

Transmitter, liemoLeCompass, Type C-2 (Unstabilized)

Detector, Magnetic Azimuth, and Compensator,Detector,
Magnetic Azimuth

Calibrator Set, Magnetic Compass, Type A/E37T-10

Oetector, Magnetic Azimuth DSU-4/A, High Temperature

Card-Compass Correction

NAVAIR 17-15CAA-45Calibrator Set, Magnetic Compass, Type MC-2

Supersedes page 1 of 4 January !90”1

Downloaded from http://www.everyspec.com



MIL-STD-765A
26 Jtiy 1978

c OFFKE

H.O. 211 Dead Reckoning Altitude and Azimuth Table

H.O. 214 Tables of Canputed Alti}ude and Azimuth

H.O. 218 Astronomical NavigationalTables

(~ples of 8peCifioations, standards~drawings and publicationsrequired by
contractorsin connection with specific procurementfunctionsshould be
obtaine4 frcxnthe procuring activity or as direoted by the contracting
officer.)

3. DEFINITIONS (Not applicable)

4. GENERAL REQUIRUNTS

4.1 l&thodI - Er~ . Compass swingingmay be accomplishedon the
ground by any one of the six following procedures:

Downloaded from http://www.everyspec.com
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I(a) Compass rose

I(b) Sighting canpass

I(c) Magneticmethod, using transit

\

I(d) Transitmethod

I(e) Electrical❑ethod: Any aircraft compass system utilizinga remote
tramaaitter,detector or calibrator set specified below may be swung
electricallywithout the necessity of rotating the aircraft.

1.
2.
3.
4.

7.

b.

Type C-2 Remote Caupass Transmitterconforming to MIL-T-25193.
Type C-3 Remote Compass Transmitterconforming to MIL-T-9145.
Tym ML-1 Remote Canpaas Transmitterconforming to MIL-T-19576.
Type DT309/AJN,DT310/AJNMagnetic Azimuth Detector,CN1072/AJN
Magnetic Azimuth Canpensatorconforming to MIL-D-26503.
Type DSU-4/AMagnetic Azimuth Detectorconforming to MIL-D-3ti134.
Type DSIJ-4A/ADetector Magnetic Azimuth lilghTemperature
conforming to Sperry Rand CorporationPart Number 4017288 or
equal.
Type A/E37T-10 (PreviousType MC-1/MC-lModified) Fngnetic
Ccmpass CalibratorSet confomnlng to MIL-C-26524.
Type MC-2 Calibrator Set conforming to Sperry Rand Corporation
Part Number 259 20&0-5 or equal.

NOTE: Other electricalcalibrationsets and detectors which have been
Governmentapproved❑ay be used.

l(f) Comparison swingi~

lhe aircraft communicationand electrical systems shall be in operationduring
each of these entire procedures.”

4.1.1 Od I(a) - c~s ro9e Droc’QQISx

4.1.1.1 @Dagg gw~i~ . The compass swingirlgbase (compass rose) shall
consi3tof a level circular area, having a smooth 3urface of sufficient
strength to support the weight of the aircraft without cracking or fonuing
depressionsunder the wheels. No magnetic ❑aterials shall be used in the
constructionof the compass rose. The direction of the horizontalcomponentof
the Larth’s❑agnetic field (magneticdeclination)measured at any point within
a space between 2 and b feet above the surface of the ccxnpassrose, and
extendingover the required area of the cwpass rose, shall not differ by more
than 0.2 degree from the directionmeasured at any other point within this
area. The direction and uniformityof the Earth’s field shall be determinedby
a licensedsurveyor prior to the use of the area for ccxnpassswinging. The
swinging area shall be checked annually thereafter for compliancewith the
above requirementand also after any magnetic material, such as buildings,
railroad tracks,direct-currentpowerlines,etc., are installedwithin 200
yards of the swinging area. These periodic checks will be performedby a
licensed surveyor or when use of certified compass calibrator equipmentis
permitted,a trained/quallfiedspecialistmay be 3peclfiedas the operator.

Supersedespage 2 of 4 January 1967
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The date of observationand
determined frcirrthe survey,
of the rose. Co~iea of the

the mean magnetic declinationof the area, as
shall be durably and legiblymarked on the surfaoe
survey with all declinationreadlnm shall be

retained by the custodian of the ccmpass rose for a minimum of 2 years. A 00f)y

of eaoh annual survey shall be forwarded to the a~nlzant higher ccamand as
deal.gnated.

4*1*1*2 ~. The compass rose shall be provided with
the followingmeans for alignment of aircraft:

4.~.l.201 ~. The c~ma~ro~e shll be
prwided with a series of 24 radial lines, either paintedon or inlaid in the
surface,extending toward ❑agnetic directions every 15 degrees beginningwith
magnetic North. Each line shall be clearly labeled to indicate the direction
along which it lies. The magnetic direction of each of the lines shall agree
with the correspotiingmarkings of the line within 1/2 degree. If any line is
❑ore than 1/2 degree off, it shall be relaid or repainted. Accuracy of’
directionof the radial lines shall be checked by a licensed surveyor or when
uae of certified compass calibrator equipment is permitted,a trained/qualified
specialistmay be apecifi.edas the operator. In addition to the radial lines,
the ccmpass rose shall be provided with two circular lines, either painted on
or inlaid in the surface. One circular line shall have a radius of 50 feet and
the other shall have a radius of B5 feet.

4.1.1.2.2 bar for use aa whe~ . If this method is used, the
compassrose shall be provided In addition to the radial lines, with a rigid
non-magneticbar which pivots about the center of the rose and can be locked In
each of 24 positions 15 degrees apart,,including magnetic North. Each position
of the bar shall be clearly marked in order to indicate the magnetic heading of
an aircraft whose wheels rest against the bar. The surfaceof the bar against
which the wheels of the aircraft are to rest shall be so beveled that a flat or
approximatelyflat surface shall bf.exposed to the wheels. The magnetic
directionof the bar in each position shall differ by

>!:1

Downloaded from http://www.everyspec.com



tlIL4TD-765A
26 July 1978

90 21/2 degrees from the correspondingmarking of the rose. If any positionof
the bar is more than 1/2 degree off, the locked position shall be relocated.

4.1.1.3 * of ~ .

4.1.1.3.1 ~. TWO Pl=b bobs s~ll be hu from
points on the centerline of the aircraft, one near the nose, and the other near
the tail. The aircraft shall be placed on the desired❑agnetic heading in such
a way that the tips of the plumb bobs hang either directly over the appropriate
line on the coeipaaarose or on the same side of the llne at equal perpendicular
distanoes from It. The differencesbetween the perpendiculardistanceg of the
tips of the bobs from the line shall not exoeed 1/2 inah for each 15-foot
separation of the bobs. If a wind la blowing, care shall be taken to shield
the plmb bobs and their cords from the wind.

4.1.1.3.2 ~. If the radia~ba~type ofro9e~
used, the bar shall be locked in the desired poaitlonand the aircraft shall be
alignedby pushing the wheels againat the bar. Care shall be taken that both
tires are correctly inflated, that both wheels actually touch the bar, and that
neither wheel is pressed against the bar ao tightly aa to dent the tire.
Landing gear alignment shall be checked by using pluab bobs as described above
for aligtnnentwith the correspondingradial line in the first position. If anY

error in alignment is revealed, suitable allowance shall be made in all
subsequentawing positions for that aircraft.

4.1.2 I(b) .

4.1.2.1 ~. The sighting canpass shall consist of a canpass
approved for this application to which has been attached a suitable sighting
device. The sighting canpass shall be calibratedby means of a ccmnpasstest
stand or other aultable apparatus in such manner that magnetic bearings taken
with it will be accurate to the nearest 1/2 degree. The frictionerror shall
net exceed 1 degree.

4.1.2.2 for local vari
. .

ck ations in lc eu . The direction of the
horizontalccxnponentof the magnetic field should be constant to within the
tolerancesspecified in 4.1.1.1. The direction and uniformityof the Earth’s
field shall be determined by a licensed surveyor prior to the use of’the area
for compa9s swinging. The swinging area shall be checked annually thereafter
for compliancewith the above requirementand also after any magnetic material,
such as buildings,railroad tracks,direct-currentpowerlines,etc., are
ifistalledwithin 200 yards of the swinging area. Thege periodic checks will be
performedby a licensed surveyor or when use of a certified compass calibrator
equipment is permitted, a trained/qualified?DeCialiSt may be specifiedas the
operator. In the event the area does not conform to the above requirement,the
reason shall be determined and corrected or a new position located.

4.1.2.3 d of det~ic headinu of a.@.lWx - The aircraft
shall be placed in position on the awing~ng area. The sighting compass shall
be placed in such position that a sight may be taken along a fore-and-aft
reference line of the aircraft. If no fore-and-aftline is available, a

Supersedespage 3 of 4 January 1967
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lateral (athwartahip) referenoe line shall be used. The aQhting mapaaa shall
be at least 150 feet a~y from the aircraft, or far enough away to be
undisturbed by any magnetic effects of the aircraft. Sights may be takea from
in front of or behind, or ftwm either side of the aircraft, depending on Uh$oh
provides the most aociurate sight. Readings obtained from lateral sights z+hall
be oorreoted by adding or subtracting 90 degrees, depending 00 the direotion in
whioh the sight is taken. Readings obtained by an observer standing in front
of the airoraft shall be oorrected by adding or subtracting 180 degrees, unless
the ocmpass has been rmagnetized to read directly the heading of the ●iroraft
uhen sighting on it from the front.

33
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4.1.3 . An aircraft heading can
be determinedby means of surveyor’8 transit suoh as Eugene Dietzgen Ccmpany
No. 6334C, or equivalent, to accuraaiea of 0.25 degree.

4.1.3,1 . The practical
requlr-ents of precisionground awlnging of oompass systems are as follows:

a. A canpaas swinging area consisting of a smooth surface of sufficient size
and strength to support the weight of the aircraft without cracking or forming
depressions under the wheels, and to permit turning the aircraft through 360
degrees. The area must be free of all magnetic materials, and muet be located
away frcm power lines, buildings, and other aircraft in order that the
directionof the Earth’s❑agnetic field 1s known and is constant throughout the
area to within 0.2 of 1 ddgree. The direction and uniformity of the Earth’s
field shall be determined by a licensed surveyor prior to the use of the area
for ccmpass swinging. The swinging area shall be checked annually thereafter
for compliancewith the above requirement and alao after any magnetic material,
such aa bulldinga, railroad tracks, direct-current powerlines, etc. , are
installed within 200 yards of the swinging area. lheae periodic checks will be
performedby a licensed surveyor or when use of a certifiedcompasa calibrator
equipmentIa permitted,a trainedlqualifiedspecialist❑ay be specifiedas the
operator.

b. An object such as a radio antenna, water tower, or mountain peak which is
visible through a transit fra the selected area and which is not closer to the
area than 6 land-miles.

c. A surveyor’stransit to facilitate accurate determinationof the magnetic
headingof the aircraft.

4.1.3.2 kaw&kWh. The transit mounted on its tripod shall be so
located that its optical axis is on the centerline (longitudinalaxis) of the
aircraft at least 150 feet in front of the aircraft. This position shall be of
the same magnetic quality as that of the immediatevicinity of the aircraft,or
the differencebetween the two shall be fixed and known.

4. 1.3.2.1 From the fore end of the aircraft the surveyor shall sight two or
more visible projectionso~ the aircraft which have been determinedfrom the
aircraftmanufacturer’sdrawings, to be located on the longitudinalaxis.
These projections,i. e., antennae, rivet Aine, tail skid, nose wheel, etc.,
shall be located,one near the fore and the other near the aft end of the
aircraft. (The vertical stabilizercross hair of the transit shall be made to
coincidewith two projectionson the longitudinalaxis by moving the transit Dy

trial and error until the desired condition exists when the transit bubbles
indicatelevel.) The magnetic needle shall then be freed and allowed to c~e
to rest.

. .

Supersedespage 4 of 4 January 1967
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This needle can be read to 1/10 of 1 degree. IIInorth latitude the pointer end
with the balance weight is the south end of the needle. The magnetic heading
is then determined from the reading of the south end of the pointer and the
following formulae.

a. If the south end of the pointer is in the northeast quadrant, the
magnetic heading of the aircraft is the pointer reading.

b. If the south end of the pointer is in the eoutheast quadrant, the
magnetic heading of the aircraft is 180 degrees ❑inus the pointer
reading.

4a
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., d. Continue moving, leveling, and sighting the transil.‘~ntiltransit is level
and aligned on fore-and-aftaxes of aircraft.

e. Loosen bottom plate or lower fast motion, and azimuth scale fast motion on
the transit and set lbO degrees opposite lubber line of tne inside scale.

f. Lock the azimuth fast motion and adjust to exactly IbCld%rees with azimuth
slow motion.

g. fiesight on nose of aircraft with lower fast motion unlocked.

h. Lock lower fast motion scales antimake final sighting adjustmentwith louer
slobJmotion.

i. Do not touch either of the louer motion knoos hereafter. “Me instrument is
in alignment with the fore-and-aft axes of the aircraft and pointed at
aircraft.

j. -loosen the azimuth faat motion and the telestiopeelevation fast motion.

k. hake initial adjustment in such manner that the crass hairs of the scope
appear tangent to the left edge of the Sun and lock both fast motions. Place
filter on telescope and adjust azimuth with azimuth slow motion.

1. Read and record time and indicated relative bearing.

❑ . Keep filter over end of telescopewhile on bun to prevent burning cross
hair.

n. kith the cross hair appearing on the left edge of the Sun In the field of
the scope, subtract 0.25 degree from the relative bearing reading. khen on the
right aide, add 0.25 degree to the indicated relative Ocaring reading.

O. True heading ❑ay then be detemnined by computing true azimuth for the time
of the observation and applying the formula TH=TA+HB.

4.1.5 l(e) ethod. Any aircraft compass system utilizing
the instruments specified in 4.1 or equal may be swung electrically,without
the necessity of rotating the aircraft.

4.1.5.1 1 reauir-ts of@ectri@ sb-.. . The practical
requirementsof electrical3winging are:

a. An area consisting of a smooth surface of sufficient size and strength to
support the weight of the aircraft without cracking or forming depression. It
should be auoh that the aircraft can be towed in and aligned to magnetic horth
with as little trouole as possible. A straight-inapproach is remmmended.
‘Jhearea

Supersedes page 7 of 4 January IY07
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shall be magnetically surveyed and the magnetic North line ❑arked in aooordance
with the appropriate operation and service inatruotion manual pertinent to the
type of calibrator eat being used; i. e., NAVAIR-17-15CAA-45, T.O. 5N3-3-7-1,
et oetera.

b. An objeot such as a radio antenna, water tower, or mountain peak which 18
visible with the naked eye from the selected area and whioh is not oloser to
the area than 1/2 land mile.

c. A Qpe A/E37T-10magnetic compass calibrator set conforming to MIL-C-26524
or Type MC-2 calibrator set oonfoming to Sperry Rand Corporation Part No. 259
2080-5, or equal, or approved equivalents.

4.1.5.2 ea for ~ . The typical procedures
for electriml canpasa swinging using a type A/E37T-10magnetio o-peas
calibratoraet conforming to MIL-C-26524 or a Type MC-2 calibrator set
conforming to Sperry Rand Corporation Part No. 259 2080-5, or equal, or
apprwed equivalentare as follow. These proceduresmay be modified to
conform to the special requirements as determined by the exact type of compa8s
calibrator set being used.

a. Set up the turntableover the s~t where the remote compass transmitter “
will be locatedwhen the aircraft is positioned on the north line.

b. Remove the remote compass transmitter from the aircraftand mount the
transmitteron the turntable.

c. Determinethe alignmentof the transmitterto magnetic North and its
electricalcalibration to the ambient ❑agnetic field.

d. Mount the necessary optical alignment equipment to the remote compass
transmitterand align the telegcopeto some witable target 1/2 mile or more
away.

e. Tow the aircraft into position on the north line and measure the
displacementrelative to the line per the plumb bob method specified in
4.1.1.3.1.

f. Compute the optical alignmentcorrection, insert into the optical alignment
scope,and replace the cunpass transmitter in the aircraftsighting on the smme
targetas used in 4.1.5.2(d).

g . . With the transmitterfaateneddown, reconnect the leada.

h. Using the appropriate adapter cables, connect the canpass calibratorset
into the compass system. The aircraft magnetic headingsare set in which the
headingselector of the control console and the errors are recorded as the
differencebetween the indicated heading and that set in with the heading
9elector.
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4. 1.6 (f) - ~ . Any aircraft uhioh has had its
remote ccelpass system swung electrically by Method I(e), may have its standby
com~ss swung agalnat the calibrated system utilizing any area sufficiently
large to rotate the airorafi. Runways or taxiuaya ❑ay be utilized, provided
the area la free fkom magnetic disturbances.

8a
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be plotted or a table constructed showing the azimuth of the selected celestial
body against the time at the center of the selected flying area for the period
of time during which the air swing is to be carried out. The values of azimuth
for a number of points on the graph Or the values of azimuth contained in the
table may be determined by the method of Navy DepartmentOceanographicOffice
publications. H. O. No. 211, H. O. No. 214, or H. O. No. 215, the assumed
position being the latitudeand longitude of the center of the selected flying
area, or by any other suitable accurate methd. ‘theflying area shall be a
circular region of radius not exceeding 10 land miles.

4“~0~.1.3.2 ~. Air swings shall be carried out in
smooth air. Visibilityshall be such that the aircraft oan be located with
respect to reference to a directionalgyro over the area previously selected
while sights are being taken. klith the aircraft on the desired heading, the
average reading of the ccmpass for a 20- to 30-second period shall be
estimated. At the same time, the astrocompass shall be read. The azimuth set
into the astroecinpass shall be determined frcm the graph for table of azimuth ‘
against time. The true headings indicated by the astrocompassshall be
converted to magnetic headings by applying the local variation,which may be
taken from the local air map corrected for the date, or from any other suitable
source.

4.2.2 kthod II(b) - terreswial beari-.

4.2.2.1 &rift Su . A drift sight, a type which provides a reLicle
containingparallel grid lines, shall be used. The drift sight shall be
installed in such a way that the grid lines arc parallel to the fore-and-af’t
axis of the aircraft when the instrument is adjusted for zero drift.

4.2.2.1.1 ~ ent ef drift si~. A string shall be stretched under the
drift sight parallel to the fore-and-aftaxis of the aircraft. lf the
alignment is Sorrect, the grid lines will be parallel to the strin~ “drumthe
instrument1s adjusted for zero drift. lf the grid lines are not parallel to
the string, the drift si5ht shall be realigned.

4..2.2.1.2 Y16thOdof aliunin~ aircrafl. Air swings sK1ll be carriei~out in
smooth air. Visibilityshall be such Lhat the landmark is not obscured by
clouds or haze at any time during the swing. A suitable reference landlarK
shall be used such as a straight railroad, highway, Cr pipeline wt,asemagnetic
direction is known. lne aircraft shall be flown by In automatic pilot or by
referenCe to a directionalgyro over the reference landmaru and a line of the
drift sight snail be .~lignedparallel to the landmark. The average of tne
campass readi~s for a 20- to 30-second period shall be estimated. The
,]ircraftshall be on a straight level course during this time. The magnetic
heading shall oe determinedby subtracting the bearing of the landmark relative
to the aircraft from the magnetic direction of the landmark.

4.2.3. Ilic) co~ison b~ . Air swings may be acccnnplishedon
compass systems which cannot be swung electrically,by com;aring readings
against those obtained from an electricallysuung and caupensatedsystem or
against those tiotaineafrom an inertial navigation system.

4.3 n?rv Drecautlo~ . tiriorto the swinging procedure, the following
precautions~hall be observed
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