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SECTION 1
INTRODUCTION

1. This Handbook of Instructions with Parts Catalog
is issued as the gencral b1snc instructions for the equip-
ment involved.

2. This Handbook contains descriptive data on, and

-

1. GENERAL.

(See figure 2.)

a. The type A-10A aircraft sextant is a precision in-
strument designed for aerial mavigation, by means of
which the angular altitude of a heavenly body can be
measured and recorded with reference to a bubble arti-
ficial horizon. S

5. The instrument is sighted i)y manual operation,
and readings are registered automatically in one-second

intervals on a marking disc (3), cnabling an average

- observation to be selected readily, upon completion of
the observations. A counter (2), instantly indicates the

Figure 2--Righf Side View
KEY 7O FlGURE 2"

5 Telescope asscrﬁbly
' .6 Bubble chamber assembly

1 Bubble adjusting knob
. "7 Sunshade assemb!y'

" 2 Counter
3 Marking disc
4 Eyeguard assembly

nssmcrsn T
- o .

instructions for, the operation, maintenance and over-
haul of the Type A-10A Aircraft Sextant, manufactured
by the Fairchild Camera and lastrument Corporation,
Jamaica, New York.

SECTION i
DESCRIPTION

‘Figure 3—Front V'iew o

KEY TO FIGURE 3

4 Timer asscmbly
.5 Frame assembly

3Coumer ) . L

1 Markmg disc
2 Marker assembly

angle, when the mark of an: observanon Is indéxed
against the marker A :

¢. A barttery case assembly prov:des the powers source
for day’and night use.

d. A detachable ulescopc (5) is provided for ""‘b‘
nification. .

2. DETAILED.

a. GENERAL.—The type A-10A" alrcraft sextant co-
ordinates the functions of a mccham:al an opnc-xl and

an elccmcal system. - . S
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b, MECHANICAL SYSTEM.The mechanical sys-
tem of the sextant coordinates the movement of the, field

prism in relation to the counter and marking disc by

means of the manually operated drive, .worm, sector; -

gear, and recording disc assemiblies.

“¢. OPTICAL SYSTEM. (Sée figure 9.)—The mov-
able field prism (1) receives the rays of light from the
celestial body that is being observed and transmics the
rays to the fixed prism (7), which in trn transmits
them to the eyepiece for observation. By looking past
the open edge of the fixed prism (7), the natural hori-
zon and the field may be viewed at one and the same
time if the instrument is not tilted from the vertical.
The field prism (1), which is mounted on the sector,
revolves through an arc of 45 degrees, deflecting the

. line of sight 90 degrees,-the deflection being shown by
the counter. The objéctive lens (5) and the reflector
(4) in the glass chamber housing function jointly to
superimpose the image of the bubble in the center of
the field of view, thereby creating the artificial horizon.

" . RESTRI
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4. ELECTRICAL -SYSTEM.. (See figre 3.)—The -

electrical system consists of a power source comprising -
a pocket battery case*which connects by a cable to ‘the-

sextant. -An electrically powered timer mechanism oper- .
ates contacts which close_the circuit to a relay located.

in the timer assembly (4); which in turn closes the cir-
" cuit to a solénoid which operates the a.utomag'ic»marker
‘assembly (2). The bubble light rheostat controls the

“illumination of the bubble cell, and the toggle switch.

controls the illumination of the marking disc (1) and
counter (3). :

Figire 4—Prisms

.- . 7' KEY TO'FIGURE 4 .
1 Field pfism assembly-_ - - . <4 Drive assembly.
2 Glass_ chimber housing . . 5. Control knob )
" . assembly -t . 77 .. "6 Fixed prism assembly-. ;
3 Filtei assembly “vr o =7 Shade - :

2 SO
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n
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~ 2. Recording di'sc‘:?’ssémbly

_instrument. .

’

Figure 5—Interior View

KEY TO FIGURE §

3 Gear assembly

1 Sector assembly
4 Worm assembly

'é. FRAME ASSEMBLY.—The frame assembly (5,

" figure 3) is a permanent-mold, aluminum-alloy casting

to which are actached the major assemblies of the sex-
tant. - i ’ o .

. f. DRIVE ASSEMBLY.—The drive assembly (4, fig-
ure 4) contains the manual control knob(5), the rota-
tion of which operates the ‘synchronized mechanisms. A
stopping feature is incorporated in ‘the drive assembly
which limits the rotation of the conuol knob to the
number ‘of turns necessary to cover the range of the

'g. WORM ASSEMBLY.—The ‘worm assembly (4,

" figure. 5) is driven by the drive assembly and, in turn,

. operates ‘the gear assembly, moves the

sector assembly,\
and turns the counter assembly. S .
“h.. GEAR ASSEMBLY.—The gear assembly (3, figure

'5) is’ driven by-i’hé worm assembly and drives the re-
g .cordin'é disc assembly. .’ ‘ o '

; v

i. SECTOR ‘ASSEMBLY.—The - sector ‘assembly (I,

* figure 5) is.driven by.the worm assembly, and supports

. ‘RESTRICTED -

and rotates the field prism assembly. . : . .-
§. COUNTER ASSEMBLY.—The counter. assembly

. (3, figure 3) is driven by the worm assembly and indi-

cates ‘on its dial angular positions in degrees. and
mitiutes. 4 . e

k. RECORDING DISC ASSEMBLY.—The recording
disc assembly (2, figure 5) is driven-by the gear assem-

bly and supports the marking disc. ... - - .

. . 1. FIELD PRISM ASSEMBLY.—Thefiéld prism as-

sembly (1, figure 4).is.supported by the sector assembly
.and revolves through an arc of 43. degrees, deflecting the

) ".li"_i'e,; of sight 90 -degrees.. It receives the rays of light
.- from the celestial-body and transmits them

\

to the fixed

. [

N
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electric clock mechanism located in the timer assembly,
(4, figure 3) which rotates a star wheel, the points of
which, upon touching a contact, close the circuit to the
relay assembly. The mechanism is regulated to transmit
impulses at the rate of one per second.

m. SHADE.—A shade (7, figure 4) is loosely mounted
on one of the prism mounting screws, so that it may
easily travel with the field prism. The shade covers the
area between the field prism and the fixed prism (6) to
eliminate the possibility of ghost images.

n. FIXED PRISM ASSEMBLY.—The ﬁxed prism u. RELAY ASSEMBLY.—The relay assembly located
assembly (6, figure 4) supports the fixed Pnsm which in the timer'assembly, (4, figure 3) reccfives. the im-
receives the rays of light from the field prism, and pulses ‘from the timer and closes the circuit to the .

transmits them to the glass chamber housing assembly. marker assembly.

The position of the fixed prism in the fixed prism assem- =, M ARKER ASSEMBLY.—The marker assembly 2,

bly is adjustable for collimation purposes. ' - figure 3) consists of the solenoid assembly and mark-
o. GLASS CHAMBER HOUSING ASSEMBLY.— mg mechanism which makes a pencxl mark on the mark-

The glass chamber -housing assembly (2, figure 4) sup- ing disc, each time the Jmpulse is ransmitted from the

ports the bubble chamber assembly, the filter assemblies, relay assembly.

the reflector, the ob)ectlve lens assembly, and the eye- ~ w. TELESCOPE ASSEMBLY.—The telescope assem-

guard assembly. The image of the bubble is projected bly (5, figure 2) is interchangeable with the eyeguard
into the line of sight by the reflection of the bubble assembly at the glass chamber housing. The use of the

onto thé reflector through the silvered glass chamber telescope gives a two-power magnification and reduces
lens of the objective lens assembly. _ the field approximately one-half. :

p- FILTER ASSEMBLIES.—The filter assemblies (3, x. BATTERY CASE ASSEMBLY.—The battery case
ﬁgufe 4) which are attached to the 81?55 Fh‘"*m.ber h‘_""s' assembly (4, figure 6) consists of a three-cell battery
ing (2), comprise - two filters of different intensities oo ik 2 four-foot cable and connector plug. It will

which. are brought into pesition berween the fixed prism - .
and glass cha mgber housli ng when making day obsPe cva. B accommodate.xh%—ee standard 1.5-volt dry-cells, size D,
tions.

4. BUBBLE. CHAMBER ASSEMBLY.—The . bubble
chaniber assembly (6, figure 2) is mounted on the glass -
chamber housing assembly. It is filled with alcobol and
comprises the mechanism for forming an air bubble
which floars in the fluid in the bubble cell. The top of
the bubble. cell consists of a dome lens (2, figure 9)
and the bottom is glass (3) which enables the image of
the bubble to be projected into the optical system. The
bubble chamber assembly consists of a diaphragm cell
from which fluid passes to a bubble cell, which in rirn
is connected to a reservoir cell by means. of a capillary
tube. Tilting as indicated on the bubble chamber and
tuming the bubble adjusting knob (1, figure 2) clock-
wise compresses the diaphragm, creating pressure which
moves the fluid through the system from the dxaphragm
cell, through the bubble cell, expelling the air into the
reservoir cell and reducing the bubble. Txltmg as indi-
cated, and turning the bubble adjusting knob (1) coun-
terclockwise, decompresses the diaphragm, rehevmg the
pressure, - ‘which. reverses the flow, drawing air from the -
reservoir cell and enlarging the bubble. ’

r. SUNSHADE ASSEMBLY.—A sunshade assembly
(7, figure 2) which_is attached to top of the bubble
chamber assembly serves as a light diffusing medium to
define more clearly the image of the bubble in. the opti-
cal system. It can be .swung out cf position to observe
directly the bubble through the dome lens of the bubble : = EC ,
chamber assembly. . , "' Figure é—Carrying Case

- 5. EYEGUARD ASSEMBLY. —The eyeguard assem- :
bly (4, figure 2) consists of a rubber eyeguard which is o KEY TO FIGURE 6
attached to the glass chamber housing by an adapter. 1 Plastic disc kit 4 Battery case assembly
- . ; - . 2 Sextant bracket - 5 Toggle switch
t. TIMER.—The timer consists of a self-contained 3 Allen-head wrench © 6 Rheostat adjusting knob

Revised 1;2 January 1946 RESTRICTED - . s ' ' 3
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which are 1-5/16 inches in diameter and 2-5/16 inches -

in length. These battery cells will not be supplied
with ‘the sextant but will be issued separately.

y. PLASTIC DISC KIT.—The plastic disc kit (1, fig-
ure 6) consists of three marking discs and thirty marker
lead: ericlosed in an envelope in the carrying case.

z. CARRYING CASE. (See figure 6 )—A carrymg
case is provided with each mstrument The case is de-
signed with compartments to store the sextant, telescope

* battery case (4), plastic disc kit (1), sextant bracket (2),

Allen-head wrench (3) for No. 6:32 Allen headless set
screws, 2 spare bulbs and: three dry cells.

SECTION 1Il
PREPARATION FOR USE

CAUTION

‘When removing the type -A-10A aircraft sex-
“tant from its carrying case, care should be
“taker in picking it up, so that prisms are not
smudged with fingerprints or that it is acci-
dentally .jarred, as it is a precision instrument
and rough bandling may result in its being
damaged or injured to the point of making it «
inaccurate. It must always be picked up and
laid down carefully and gently. o

1. The pencil marks on the marking disc can be .easily
_ erased. In the absence of an eraser, it is-possible to wipe

.off the pencil marks with the tip of 2 finger that has
been made slightly oily by rubbing it against'the sxde of
one’s nose or ear lobe.

2. The marking disc is washable with soap and cold
water and can be’used on both sides. It is easily remov-
‘able by unscrewing the clamping disc and tilting the
instrument so that it will fall free. .

CAUTION
When msertmg a new marker lead, check to
make sure it is put correcdy into the holder )
that it does not extend too far or recede 100
far to cause breaking or jamming. The point
should be set approximately 1/32 inch off the
surface of the disc, and the mark obtained
. should be approximately 4 inch in length. -
- Test marks can be made by. pressing the side of
the marker hghtly with a ﬁnger to check its
operation.
3. The tclescope is attached - by unscrewmg the eye-
guard and screwing the telescope into its place. The

eyeguard is then replaced. The telescope is used in ob- .

servmg second magmmde stars or when weather condi-

.tions are such that the stars are dim.

4. Rotate the eyeguard to accommodate either the right
or left eye.
5. Adjust the size of the bubble to approxxmately 5/64

: mch or two sun diameters.

A =-90°* NOMINAL ADJUSTMENT RANGE

C=102° 30" FIELD COVERAGE

Br 94° APPROX, MAXIMUM ADJUSTMENT RANGE °

D=106* 30" APPROX. MAXINUM FIELD COVERAGE -

" » |+ OVER-TRAVEL

14

OVER-T RAVEL

Figure 7—Vertical Displacement

RESTRICTED
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FIELD OF VIEW
SUSPENSION WHEN USED
BRACKET WITHOUT
'HOLE TELESCOPE

SUSPENSION BRACKET

14bg

Figure 8-—Horizontal Displacement

6. To reduce the bubble, hold the sextant so that the glass
chamber housing is in a horizontal position with the
bubble adjusting knob uppermost. This will enable the
instructions, "HOLD UP TO REDUCE”, engraved on
the side of the bubble chamber to be read properly. Ro-
- tate the bubble adjusting knob BACK AND FORTH
" undl the bubble is reduced to the desired size. Often
sextants which have been stored for a long period of
time will have all of the liquid in the air chamber of the
bubble assembly which will make it appear that the -liquid
has leaked out. In such cases it will be necessary to per-
form the above cyclic action a great many times to satis-
factorily reduce the bubble. The adjusting nut should
be slowly rotated back and forth being careful to pause
approximately 2 seconds when the stop is reached in each
direction prior to reversing the direction of rotation.

7. To enlarge or form the bubble hold sextant so that
the glass chamber housing is in a horizontal position with
the bubble adjusting knob lowermost, This will enable
the instructions, "HOLD UP TO ENLARGE?”, engraved
on the si'de of the bubble chamber to be read properly.

Rotate the bubble adjusting knob BACK AND FORTH
until the bubble is enlarged to the desired size.

8. Attach the battery cable and tilt instrument forward
and backward carefully to start the electric timer,

9. Test bubble chamber light by turning rheostat adjust-
ing knob clockwise to thie desired intensity. - :

10. Test marker li ght by snapping en the toggle switch.

11. Test automatic: marker by pressing trigger. If
lights are dim and timer does not operate, battery may
be run-down. Replace with new cells, size D, 1.5 volts,
heavy duty.

12. Disconnect battery cable until ready to use the
sextant to preserve the battery.

13. A back watch is worn strapped across the palm of
the right hand with thé dial facing -the navigator, to
enable him to see the time by the marker light, when
making night observations. Cd

14. The carrying case holds spare bulhs, marker discs,

© dry cells, pencil leads and astral dome bracket.

SECTION 1V

" 1..PRINCIPLES OF OPERATION.
(See figure 9.)  Tio~eo

a. The type A-10A aircraft sextant provides a mark-
ing disc upon which is recorded a mark, correlated to

Revised 6 December 1946

OPERATION

the position of the movable field prism (1). The mov-

able field prism, being synchronized through the mech-

anism with the couater and marking disc, permits the
instantaneous determination of the angle of observa-

tion, by reading the counter,
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Section IV
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b. The principle of operation presumes that the read-
ing which equals the geometric middle mark of a pat-
tern of marks, representing a series of readings, is equiv-
alent to the average.

¢. When sighting through the optical system of the
sextant, by turning the control knob, the image of the

heavenly body is focused so that it is superimposed upon’

the image of the bubble artificial horizon which should
be held centered in the field of view. Depressing a trig-
ger closes the circuit to the electric timing mechanism
which operates the automatic marker in one-second im-
pulses.

d. This produces a series of marks on the marking
disc, the patcern and density of which are interpreted
to determine the geometric middle mark.

e. The angular altitude reading in degrees and min-
uces is then obtained from the counter by indexing the
selecred average mark on the marking disc against the
marker.

2. OPERATION INSTRUCTIONS. ..
a. DAY OBSERVATIONS. (See figure 10.)

(1) The instrument is held by the frame in the
palm and fingers of the right hand with the control
" konob down.
(2) Insert battery case into a convenient pocket
and atrach the battery cable to the instrument.
(3) Check that bubble chamber light and marker
light are off, to preserve batteries.

.
AQQ |

2
- 12° 30" FIELD C;
3.
- EYE
U~
6
1 .
5
i

. Figure 9—Opfical Diagram
KEY TO FIGURE ¢

5 Objective lens
6 Filcers
7 Fixed prism

Field prism

2 Bubble chamber dome lens
'3 Bubble chamber glass

4 Reflector

6
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Figure Ib—Opera.fi'ng Position

(4) Tilt instrument forward and backward to start
timer, if necessary. )

~ (5) In some cases the astral dome is provided with

a hook for hanging the sextant while making observa-

" tionms.

(6) Adjust bubble size if necessary to about 5/64
inch or approximately two sun diameters. (Refer to

‘section III, paragraphs 8 and 9.)

(7) The filters are brought into posirion between
the fixed prism and the glass chamber, and the sunshade
is pivoted across the top of the bubble chamber.

(8) The left hand is used for operating the con-
trol knob which elevates the field prism. The right mid-
dle finger depresses the trigger which operates the
marker automatically.

" CAUTION
Spinning the conuol knob rapidly, especially
by striking it with the palm of the hand, must
be avoided; this action exerts a sudden force
through the mechanism which may cause dam-
age to the counter mechanism. ’
(9) The average duration of a cyclé of readings
ranges between sixty and ninety seconds. Depending

. upon flight conditions, 2 minimum of 21 shots up to

a maximum of 120 shots are taken. The average num-
ber of shots taken usually ranges between 60 and 90,

‘and they are coordinated in conjunction with time tead-
‘ings which are taken from a hack watch.

(10) The marker can also be operated manually

_by pressing. the flat side of the marker with the right

index finger.
(11) Collimation is made between the bubble and
the celestial body by rotating the control knob until the



SECTION ¥ .
SERVICE INSPECTION, MAINTENANCE, AND LUBRICATION

1. SERVICE TOOLS REQUIRED
(See figure 11.)
NOMENCLATURE

Lock ring wrench
Adapter seat wrench
Spherical nut wrench

The lock ring, adapter nut and spherical nut wrenches
“are required to disassemble, reassemble and collimate
the objective lens assembly in the glass chamber hous-
ing assemb]y All of the necessary dimensions required
~ for their manufacture can be found in the drawings
illustrated. An Allen-head standard No. 6 wrench for
No. 6-32 Allen headless set screws, is used to collimate
the fixed prism assembly. )

2. SERYICE INSPECTION.

The type A-10A aircraft sextanc is a precision instru-
ment but rugged enough to withstand normal careful
usage. The instrument should always be set. down gen-
tly, preferably flat, on the circular side of the frame.

APPLICATION
“Objective lens collimation
Objective lens collimation

. Objective lens collimation

.

After severe or excessive use, the sextant should be thor-.

oughly inspected for damage, alignment or adjustment.

Before storing the-instrument, or before making obser- -

vations, it is recommended that the inspection procedure
given below be followed. - .

Examine all moving parts

Check the condition of the drive assembly to make
sure that the differential stop gear limits the rotation
of the coatrol knob so that the field prism is limited to
revolve through its complete deflection of 90 degrees,

\plus a two degree overrun at both ends of the -cycle.

Examine ‘the Telescope. :

See that the glass chamber lens, and reﬂector are free
of smears.

. See that the pnsms are free of smears, ﬁngerprmts
or any other markings that would impair their functions.
* Test automatic marker,

Inspect filters and battery case.

Make certain that extra marker leads and extra mark-
ing discs are available. ) S

Examme bubble; see that ir is vxsxble

Check that bubble chamber and marking disc lamps
light. Replace, if necessary with Kollsman Instrument

" Lamp, Type 71A, knurled end 5/16 by 32 thread dull
“black finish, for 3-vole d-c operauon : _

RESTRICTED . . . S
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- 3. MAINTENANCE '

- a4." GENERAL —It. w1ll be necessary to colllmate the
instrument if any of. the followmg operations are per-
formed .

(1), Replacement of the bubble chamber assembly
(2) Replacement of the. ﬁxed pnsm assembly '

A}

8 L R P RESTRICTED o }

. (3) Replacement of the field prism assembly. -
(4) Replacement of the objective. lens assembl 5
(5) Replacement of the.reflector. .. .
© (6) Replacement of the glass chamber housmg
sembly .
(7) Replacement of the ﬁlters ‘-.’ o '_




{8) Replacement of the sector, or the dxsassembly
of the instrument to the stage that would necessitate its

removal.

b, COLLIMATION —Colhmauon consists of align- -

ing the instrument so that the bubble is in focus on the

reflector and also is in the exact center of the field of _

view when the instrument is held in a Jevel position.

The natural horizon, the field horizon and the bubble

artificial horizon must be in exact ahgnment when the
counter on the instrument reads 00 degrees, 0 minutes.

(1) ALIGNMENT OF THE FIELD HORIZON -

WITH NATURAL HORIZON.—Should the drive as-
sembly or counter assembly have been disassembled,
they can be reassembled and aligned in conjunction with
this operation. Sight past the fixed prism, and at the
same time turn the pinion of the worm'bracket assem-
bly until the views are in line. When this hds been
accomplished, the field horizon and the natural horizon
are aligned.

(2) ATTACHING THE COUNTER ASSEMBI‘Y ’
—Attach counter assembly to frame so that it reads ex- .

actly 00 degrees, 0 minutes. To accomplish this, it may
be ‘necessary :to -loosen.the Allen. headless set 'screw -.in
the coupling with a No. 4 Allen wrench and turn the

coupling 1ndependently of the shafr, “while holding the. .

* shaft by its slotted end ‘with . screw driver. -Tighten
set screw again and- attach counter w1th the two counter
mounting screws.

(3) ATTACHING THE DRIVE ASSEMBLY-—
Turn the control knob of the drive assembly in a clock-
wise direction until it reaches its stop. Then turn the
Pihidn of the worm -bracket assembly counterclockwise

... until the counter reads 98 degrees 0 minutes (a move-

ment: of “only 2 degrees), and then attach the drive
.assembly The counter- assembly should; on the first
_approximation over—travel 2 degrebs 0 minutes at each
end of the- complete cycle; the range of which is from
00 degrees 0 minutes to 90 degrees O minutes. In other

words, the complete movement from stop'to stop should
start at 98 degrees 0 minutes (which represents 2 de~ .

grées over-travel from 00 degrees 0 minutes) and pro-

ceed through one complete cycle to 90 déegrees 0 min-’
utes, and then continue on to- 92  degrees 0 minutes, .
at which point the stop should be reached. I this does’

not occur, the timing procedure must be repeated: -.

R CRESTRICTED - . - %
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4) ALIGNMENT OF THE OBJECTIVE LENS
ASSEMBLY. (See figures 12 and 13.)—Before perform-
ing the following ad,ustments it is assumed that the
alxgnment of the field horizon with the-natural horizon
has been accomphshed accordmg to the precedmg in-

’ structions.

(a) Remove the fixed prism assembly
. (b) Remove-the housing cover by unscrewing it
all the way.
) (¢) Remove the eye guard assembly and’ in its
place substitute the telescope. - .

(4) Ad]ust the bubble until it is apprommately
5/64 inch in diameter.

(¢) ‘Mount the sextant in the mountmg fixture,
making certain that the center of the exit puprl {tele-
scope) is lined up with the center of the target'in the
colhmarmg tube, and that the sextant i$ in a level pOSI—
tion. : -

“(f) Loosen the lock 'ring located in the glass
chamber housing assembly, usmg the special lock ring
wrench. -

(g) Using the speaal adapter seat- wrench turn

the adapter seat, which is located above the lock ring,"

in either a clockwise or coumerclockw:se dxrectlon caus-
ing the .objective lens assembly to. be either raxsed or
lowered. Raise or lower the lens until the bubble is in
sharp focus. Move:the eye up and down a2 small
distance and if there is no parallax, i.e., no relative mo-

i tii)n between the target and the bubble, the instrument

is properly focused. Tighten the lock ring.- If parallax

is still present, the sextant must be read;usted to elimi- -

nate it. )

(hb) | Loosen ‘the spherncal nut, focated. on the
stud of the objective lens assembly, by means .of the
3pecial spherical nut wrench. - Pivot the lens assembly
until the bubble is centered in relation ro the lines-on
the arget in the collimating tube.

-+ (i) Tighten the spherical nut.

A1) Reécheck bubble for location and parallax to
venfy accuracy ‘of foregomg ad]ustments.

( k). Remove the sextant from the moummg fix-

- ture.

( [) ) Add the fixed pnsm assembly
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( m) Set the counter to 00 degrees 0 minutes by
turmng the control koob.

. (n) Lower the .mounting fixture in such a man-
ner that with the sextant attached, the ﬁeld pnsm is in

B line with the colhmatmg tube.'

(o) Center .the bubble ‘in relation to: target in
the colhmatmg rube by ad;ustmg the fixed' prism w:th_
the thiée ‘set screws located on the under . sxde of it,

usmg the special No. 6 ‘Allen ‘wrench provuded : o

[2 INDEX CORRECTION

C 1) GENERAL —If “the 'Bubble chamber is re-
moved ‘or replaced without opncal calibration, there is
a possxbxlxty of a change in index. error which may
amount to from 15 to 25 minutes. Pending complete
adjustment at 2 maintenance’ depor the new index cor-
rection should be obtained as-.soon as possxble. If-no
natural horizon, such as exists on the sea, is available
for reference, the follownng methods of obraining this
correction are suggested.

2) DAY OBSER'VATIONS —Make at least
e altitude of the sun,.and note
the’ time of .each -observation. Plot the observed alti-
tudes against time, and on the -same. sheet plot the com-

. puted altitudes of the sun for that same pesiod of time.

Then -draw smooth curves through the two ' series of
pomts, the vertical distance’ berween the curves is the

~1ndex correctior.

'(3) NIGHT OBSERVATIONS ——Observe the ald-

'.tude of a2 number of different stars of various altitudes

and compare these values - thh the computéd.values 6b--

taiped “from the navngauon tables, ‘ Average. the dlﬂ‘er-' -
. - ‘ences: berween’ ‘the ° two sets’ of readmgs this average is |
i Lbe mdex cor:ectxon.. : : L .

d ELECTRICAL SYSTEM (See ﬁgure 14. )—'I?t{f
wu—mg of the electrical system can be chccked by refp&
rmg to the wiring diagram. - _

e. CLEANING. - - S 5
(1) PRISMS.—Turs the control knob until t[,a

-counter ‘reads 00- degrees "and carefully snap off 4

shade by pushing up on it while slowly rocking it frami™
side to side. Then turn the control knob to 90 degress

and- clean the field prism and the fixed prism with 119‘\1
tissue or a well-washed, ‘ clean pocket handkerchisvn
When replacmg the shade msert 1t between the fix£D
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prism and the head of the mountmg screw before
snappmg it'on. S
: CAUTION
Spmmng the control knob rapxdly, espec1ally
by striking it with the palm of the hand, must
be avoided; this action exerts a sudden force
through the mechanism which may cause dam- .
age to the counter mechanism.

(2) REFLECTOR.—The reflector, being enclosed

in the glass chamber housing assembly, may be cleaned
by removing the eye guard and brushing with a soft

brush. The filters may be moved down, to reach t‘ne _

other side of the reflector.

(3) GLASS CHAMBER LENS.—To clean the -

glass chamber lens in the objective lens assembly, un-
screw and lower the housing cover. Through the aper-
rure which is exposed clean’ the lens with a soft -brush
or with' lens rissue. ’

5. SERVICE TROUBLES AND REMEDIES

" Section W
Paragraphs 3-5

4 LUBRICATION
(See figure 15.)

a. A very thin film of. grease- should be apphed at the
points indicated by.“G” on the jllustration ‘or where

Lubricating, Low Temperature, Specification No. AN-G-

* dtherwise stipulated. The grease specified is "Grease,

3a, Special for Camera Use.” (Stock No. 7500-242700)

b. The sextant is thoroughly lubricated at the time of
- assembly and should not rcquu'e any periodic lubrica-

tion. But, if the instrument is disassembled for repair, |

the. following Iubncauon instructions should be ob-
served:

(1) Apply a thm film of grease to the tapered
shaft of the sector assembly.

(2) Apply a very thin film of grease to the teeth |

of the sector and to the worm.

(3) Apply a thin film of grease to all gear ‘teeth

TRO UBLE '

PROBABLE CAUSE

REMEDY

" ing in bushing.

Taper shaft of sector assembly bind- .

shaft and bushing:

PRISMS.NOT IN ALIGNMENT Counter couplmg ]oo'se Fixed Pnsm
jarred out of place .

"WITH ZERO READING OF.
COUNTER .

Reset and tighten headless set screw witi::
No. 4 Allen Wrench. Refer to sectior
,V, paragraphs 3.54. and 3. 5. (2).

Counter drum broken by’ spinning’
control knob at too great a speed.

Replace counter. Refer to section V, para
graph 3. 5.

Incorrect setting of dnve assembly

Detach the drive assembly and reattach
Refer to section V paragraphs 3. 5. anc

| 3.5.(3).

DRIVE ASSEMBLY BINDING

_ COUNTER . NOT READING

BUBBLE CHAMBER LIGHT

'MARKER LIGHT .'FAI'L‘s i

a
4

Drive gears meshed too close w1r.h
pxmon of worm assembly. -

| Loosen the binding head and ﬂat heac
.screws,, then reset drive assembly anc
tnghten serews.,

. THE SAME: AS ‘THE PREDE-|;
" TERMINED ANGLE OF - -tion.
OBJECT SIGHTED ;

Spherical nut loose. Replacement of.
bubble chamber, w1thout collima- |

’ Reahgn the ob]ecu.ve ‘lens assembly anc
ughten ‘Refer to section 'V, paragraph:
3.b. and 3. b. (4)

. BUBBLE MOVING AROUND Ad'apterv nut and lock ring loose, -

FIELD .

g

Reahgn the ob;ecnve lens assembly anc
- tighten. Refer to section’ V paragraph'
“3. b and 3. &. (4)

Weak battery; .

FAILS ] Bulb burned’ out.

{“Rheostat’ connection loose.

e Replace. battety
LT Replace bulb. .
~-| Mechanically anchor and resolder.

Weak baitery
- - Bulb bumed out

1Replace battéry. = .. . =\
Replace bulb. L

AUTOMATIC MARKER FAILS Weak battery
. TO OPERATE

-Break in wmng. :

y

‘| Relay ndt operatmg

“Poor connection of plug and socket,

R : Tngger switch not closing circuit.
", - - % "7 - | Marker solenoid not operating.

" - .Electric’ .timer out of order. ,.j.', L

Replace’ battery ‘ :

.| Clean socket and plug and msert plug cor-
" rectly.

Check’ wmng accordmg ‘to. wu'mg -dia.-

. connections. .
Clean .and ad;ust :contact pomts o
| Clean.dnd-adjust contact points on relayr
| Check electric timer. .
i Repl_ace electric:timer.

-

it nz;tnrctsp ;o

~gram. (See ﬁgurc 14. ) Resolder aﬂ 1005: !

Clean and- lubricate thoroughly the tapes !
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o " SECTION VI
DISASSEMBLY, INSPECTION, REPAIR, AND REASSEMBLY

‘1. OYERHAUL TOOLS REQUIRED. .

No overhaul tools are required other than thc regu-’ -

Jation kit.-

2. DISASSEMBLY.
a. GENERAL.

(1) When disassembling various units for i mspec-
tion and repan' care should be taken_in noting the
specific order in which the various assemblies and sub-
assemblies are taken .apart with. respect to their details.

(2) Throughout disassembly of the sextant, all

assemblies, subassemblies, and" detalls should be carefully,

handled. The nnmeshmg of gears should be given spe-
" cial attention.

(3) The structural systems of -assemblies and re-
lated subassemblies, and’ the positions and the engage-
ments of components are the factors that determme the
* order of methodical disassembly. - o

4. TIMER ASSEMBLY AND’ MARKER ASSEM- )

BLY ' REMOVAL. (See figure 16.)—Remove from the
frame assembly, two fillister-head screws (22), contact
spring «(21) and socket (20). Remove from the bubble
chamber assembly ‘(14), two -fillister-head screws, sun-
.. shade bracker assembly (13), mount, and bubble light
socket. Remove the three binding head screws and

housing: cover assembly from the marker housing as-

‘sembly (4) and then unscrew the ;round-head screw,
‘and lock: washer Remove from the frame assembly

(1), ﬁllxster-head screw.(5), lock washer (6),: conduit
damp and marker- housing assembly (4). Remove from

‘the frame assembly (1), four binding head’ screws (17).

~ ¢.-DRIVE ASSEMBLY REMOVAL. .(See ﬁgure 16.)
. —Remove clamping disc, marking disc, two disc mount- - -
‘ing ‘screws and recording- disc. Then remove ﬂa.thead’

screw. (24) and binding head screw (25). -

. 4. COUNTER ASSEMBLY REMOVAL. (See figure |
- 16.)—Remove two’ counter mountmg screws (2) and

counter (3). -
e. GLASS CHAMBER HOUSING ASSEMBLY

AND BUBBLE CHAMBER ASSEMBLY REMOVAL.

(See figure 16. )—-Remove two glass chamber mounting
screws.(7) -and two Jdock washers and glass chambet
housing.

f--FIELD" PRISM ASSEMBLY REMOVAL (See
figure 16. )——Snap off shade, and remove three prism
mounung screws (9). Then remove field prism plate
- (12), prism cushion (11), field prism (8) with two
corks and field prism shield (10) attached.

g. FIXED PRISM ASSEMBLY REMOVAL. (See
" figure 16, )—Remove two fixed prism mounting screws,
'(18), and fixed prism assembly (19): :
. b. FRAME ASSEMBLY. - (See figure 17. )——-Remove

seven ﬁlhster-head Screws. (6), lower main~frame cover

(8) and upper main’ “frame cover (5)

"i. SECTOR ASSEMBLY. (See figure 17. )—Rotate
worm assembly (14) to position sector. assembly (7)
in upper half of frame assembly (18) to facilitate its
removal. Remove flathead screw (2), washer (3) and
dowel pin (1), then very carefully lift up sector as-

. sembly and when it is clear, rotate it counterclockwise -

one revolution to relieve the tension of the' sector r spring
(15) -and facilitate its removal. Sector spring (15)
underneath may impede this operation-and great care

" should be. exercised .to prevent damage to. sector and -

sprmg in the removal. -

j. DIAL SHAFT ASSEMBLY. (See fgure 17.)—
To remove the dial shaft assembly, it is first necessary
to remove the plug screw (17). Rotate the worm as-
sembly (14) to bring ‘the narrow end of the taper pm
(4) in the idler gear. (12)- mto posmon and drive it
out, Then remeove. the three mounung screws (10) and

" take off the outboard plate 9).

SO "~ CAUTION
‘Do not take off the outboard plate before driv-
ing the taper pin out of the idler gear, as this
would result in bending the dial shaft due 1o
its being supported on one side only.
Remove the idler gear- (12) and slip out the dial shaft
(20) through the opposxte snde of the frame assembly
(18).
k. GEAR ASSEMBLY (See ﬁgure 17.)—Before re-
moving the gear assembly (13) it'is necessary to remove

sthe dial shaft assembly.: Then lift out.the gear assem-

bly. (20). The gear assembly includes a spiral gear shim

" (16) -on the spiral gear end of the shaft and an idler
"-gear shim (11) on_the idler gear end of the shaft.

L. WORM ASSEMBLY. (See figure 17;)—Remove

three mounting screws (19) and detach worm assembly

(14).
m. DRIVE ASSEMBLY. (See ﬁgurc 18 )-——Remove
three flathead screws (9) and lift -off cover. assembly

. {1). Lift off drive gear stop (2). Drive out taper pins -

to further disassemble the drive. shaft assembly: -

n; FIXED PRISM ASSEMBLY. {See figure 22.)—
Remove 'three binding head screws(6) which will free -
the upper (4) and lower fixed prlsm clamps (5), which -

in turn will release the fixed prism (7) and ﬁxed prism

~ adjusting ‘plate (8).

~

oo - .RESTRICTED - . .. - o

o. BUBBLE CHAMBER ASSEMBLY (See figure

21.)—Remove four fillister-head screws (2) and detach -
the "bubble chamber assembly (4) from glass chamber -

housmg assembly (8). The bubble chamber assembly is
4 sealed unit and must not be dxsassembled If 'in need
of repair it must be replaced as a-upit. *

. SUNSHADE -BRACKET. ASSEMBLY (See figure

21.)—Upon removing .the “S” pin (26), the. sunshade

; ’brackct assembly (29) “can be completely dxsassembled '
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. " Figure, 16—Maior Assemblies
. KEY TO FIGURE 16 ) o )
‘1. Frame~ assembly . - 8 Field pnsm 14 Bubble cbamber asscmb]y - 20 Socket |
" 2 Counter mounting screw 9 Field prism moummg 15 Timer mounting plate .21 Coniact spring
3 Counter -~ \ screw . assembly : "22 Fillister-head screw
23 Drive.assembly

4 Marker housing assembly
s Fillistes-head screw
. 6 Lock washer - -
7 Glass -chamber mountmg
screw

- 10 Field prism.shield -

L1t Prism cushion
. 12 Field prism plate.

. 13 Sunshade bracket
: assembly .

4. GLASS CHAMBER HOUSING ASSEMBLY ( See

ﬁgure 21.)

(1) Remove the two filter stop studs (23) by un-

screwm g them.

(2) “To remove the ﬁlter, unscrew- filter monn.tmg
'stud (21) which’ wxll free the “filters and ‘washers.

(3) To remove‘the ob;ecnve lens assembly unscrew -
- out. Do N

' "_'housmg cover (14/), and usxng lock nng wrench -un-

16 Glass chamber housing -
17 Binding' head screw [
18 Fixed prism mountmg ’

SCrew _
-19 leed prism assembly

.24 Flathead screw
25-Binding head screw

o .o

screw the lock ring (15). Then using adapter nut
wrench, remove the objective-léns assembly (11). By
-unscrewing the spherical put ( 13) the assembly can be
further disassembled. - R .

(4) Usmg a spanner wrench unscrew’ the retainer

" nut (25). Pull. out- the upper. reflector 'stop '(5), and

. then remove ‘the, reflector’(6). Next punch' our dowel
pin (10) and ‘the- lower reﬂector stop (7) can be taken

‘:;.:3 RESTRICTED L DR
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T T - . N oA '
IR R Flgure 17—Frome Assembly ‘
R KEY TO FIGURE 17 -~ . =~ .+
" 1 Dowel pin © 8 Lower main frame cover. ° °. - ! 15 Sector spring
2 Flathead screw " 9 Outboard plate “ . 16 Spiral gear,shim
- 3 Washer 10 Mounting screws * 17 Plug screw
" 4 Taper pin 11 Idler gear shim 18 Frame assembly

-5 Upper main frame cover
6 Fillister-head screw
7 Sector assembly

#. TIMER ASSEMBLY. : (See ﬁgure 20, )—Remove_ '

three bmdmg head screws (9) and take off the timer
cover assembly (8). Then remove two fillister-head
“screws (14) and lock washers (15) to-release the rheo-
stat .and switch assembly.- The toggle switch (19) is
-removed from the switch mounting bracket by taking
"off ‘the dust seal ‘washer . (18) and unscrewmg the . re-
; tammg nuts °(17). ‘The rheostat (20) is removed by

‘unscrewing its retaining out. The timer (7) is removed -

by unscrewing the two fillister-head screws (11) ‘and

. lock washers -(12). Then relay assembly (6) is removed .
by unscrewing the two ' fillister-head screws (1) and - -
“lock washers (2).and relay spacers (5) Unsolder wir-

ing as requlred
/

w o L RESTRICTED s ~ "4-
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12 Idler gear -.
" 13 Gear assembly
14 Worm zssembly

" 19 Mounting screw -
20 Dial A,sbzft

5. MARKER HOUSING ASSEMBLY (See figre: -
19.)—Remove housing cover assembly (2) by \mscrew
ing three bmdmg head screws (1). Trigger - (3) re.
mains riveted to housmg cover assembly (2). Remo've
two round-head screws (6) to release the combmatlcll%
armature hmge bracket (7), armature- (5), and marklﬂg';'

" mechanism,  From side of housmg, remove two bmdlﬂg?
- head screws (13) supportmg the switch assembly. Fromm’

the rear of. the housing, remove two flat-head screww

) (14), supporting the solenoid-(8). Remove two round
- head screws (9) and lock ‘washers (10) whxch will free

‘the lxght gulde (11) Unsolder wmng as. requm:d



3. CLEANIN@ INSPECTION, TES-TING. ANb

REPAIR.

* a. CLEANING -—-Fnr cleanmg procedure refer to ‘

. section' V3., -
b. INSPECTION.

L o : .
( 1) If upon drsassembly, inspecfrori reveals that a
part is in need of replacement which is a piece of a

taper-pinned assembly or subassembly, the components
of which are timed or located precisely with reference
to angular or dimensional relationships, the whole as-
sembly or subassembly should be replaced, even though
only a smgle detail part of the taper-pinned assembly
may be in need of replacement

(2) This procedure is necessary due to the faet
that in taper-pinned assemblies, only the dimensional
and angular relauonshxps of individual detail parts are
held on shafts, etc., in exaci correlation, -and not the
taper. pins themselves therefore, only complete assem-
blies are interchangeable. .

(3) Individual detail parts’are not mterchangeable

from one assembly or subassembly to another -of the;

same ‘kind if they are a definite part of a taper- pxnned
assembly or subassembly, because of the fact that in
regulation:manufacturing practice, fixtures and pgs -con-

trol the exact dimensional and angular positions of

parts of assemblies for taper pinning. The locations of

the taper pins themselves are not held in close enough

control to allow them or separate details containing
them 1o be interchanged without re-establishing correct-
correlation; which is only done with manufacturing jigs
or fixtures or 'by other  definite, regulatron means of
determination, ‘in keepmg thh véry close:tolerance
machine-shop practice. :

(4) Screws and their threads and taps, nuts rivets,

and washers .should be carefully- examined- for Wear,
and if burred, should be replaced. ~ - ..
(5) Gears shafts, and heanngs should be mspected

' .-.for wear and-looseness. .
(6) Prisms and mirrors and ° reﬂectors must be

checked against damage especially scratches ot perma-
nent smudges or smears. )

-(7) The counter assembly must be examméd to
ascertain that it functions properly

¢. TESTING. - :

(1) In testmg the following assemblies,' any show-
ing signs of wear should be replaced “This is necessary
to maintain the accuracy of the instrument.

(2) Test the bubble chamber assembly to see that
it is in workmg order. Enlarge and reduce bubble to
check its action. ..

" (3) Test the drive assembly for wear and check
the stopping feature.

(4) Test worm. assembly for éxcessrve play and
examine proﬁles of ‘worm teeth. _

(5) Test sectog assembly for -wear and examme

_ profiles ofsector teeth, - '

*(6) “Test counter assembly for wear and check to

- sée that it operates smoothly o
) @) Test operanon and regu]atxon of nmer.

STl RESTRICTED -
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Figure 18—Drive Assembly
KEY TO FIGURE 18

* 1- Cover assembly - 6 Taper pin
2 Drive gear stop 7 Gear housing
3 Drive gear 8 ‘Taper pin

' 4 Drive shaft

"" 9 Flathead screw
.5 Conrrol knob - .

(8) Test relay and check “to- see thar it operates

- smoothly

(9) Test: solenord for wear and check to see that it

operates smoorhlx

d REPAIR.- . .
(1) The assembhes mdrcated as. complete replace-

- ments m the parts list should be replaced as. such.

'(2) "Screws that have been treated - with shellac

. .j'should be redipped in ‘shellac (Shellac, Orange Federal
.'Speaﬁcatrons No. 'ITS-271) before mserung in their

recesses.
"(3) Chlpped mirrors or lenses caniniot ‘be satrsfac-

: torily repaired; they should be replaced with new ones.

(4) If the sector spring should be broken or if it
should lose its tension, no. attempt 'should be made to
shorten the spring .or unwind it. Thé fesult will not be
satisfactory; rather, a new spring’ should be used

4. REASSEMBLY.
. a.-MARKER HOUSING ASSEMBLY (See ﬁgure

;-.,;19 )—To. the marker housing. ( 12);atedch. the - light
“guide (11) with two round-head screws (9) and lock
“washers. (10) Then by inserting two, flat-héad: screws
(14) through the rear of t.he marker- housmg (12), at-.

15 °




Section V]
Paragraph 4

7 RESTRICTED . ~-
’ AN 05-35-33

R

S
h
Nul

Figure 19—Marker Assembly

KEY TO FIGURE 19 -

1 Binding head screw
2 Housing cover asscmbly
3 Trigger .

. 4 Switch assemhly .

w5 Arma(ure .

tach the solenoid (8) By msertmg two bmdmg head
screws (13) ‘through .the side of the “marker housing”

(12), fasten the switch assembly (4). Next, with the
two round-head screws (6), attach the armature binge
bracket (7), which supports the armature (5) and mark-
ing mechanism. (Refer to section VII fog solenoid ad-
justment.) When attachmg the. housmg cover assembly
(2), the trigger (3) must ‘be- held .to the extreme right,

to enable the switch actuatlng pinto be inserted be-

" tween the switch assembly (4) and the side' wall of the
marker housing (12). Fasten the housmg ‘cover assem»
-bly wnth ‘thiee binding head screws-(1).".

b. TIMER ASSEMBLY. (See figure 20 )—Through e

“the back of the. timer mounting plate;(3) insert the two

fillister-head screws (1) with lock washers (2); add the -

two relay spacers (5) and atcach the relay assembly (6)

Attach the timer (7) with two fillister-head scréws -(11) - -

“and, two lock washers' (12). To the switch- mountmg
‘bracket (16) attach the rheostat (20) with its retaining
nur (13): Also attach the toggle switch (19) to the

< switch mountmg bracket (16) with uls retaining nuts -
- (17) and-add-dust seal washer (18). Then fasten the
switch mounting bracket.. (16) ‘to the- timer mounting’ -

’ plate (3) with two ﬁllxster-head screws -(14)_ and two

", - lock. washers (15). - Résolder wiring according:to wmng

diagram. ¢ (Scc ﬁnurc\M) W’hen replacmg -the timer .

e

6 Round-head screw
7 Armaure hinge btacket
8 Solenoid
9 Round-head screw
. 10 Lock washer

nesrmcnso e o

11 Light guide

. 12 Marker housing
13 Binding head screw
14 Flathead screw

cover assembly (8,. ﬁgure 20) rotate the rheostat ade

’ justing knob (10) until it seats in the slot in the rheo-
- - stat shaft (4) before’ replacmg the bmdmg head screwg
'(9) and tightening them, -

¢. GLASS CHAMBER, HOUSING ASSEMBLY (See

ﬁgure 21.) .o '
(1) ‘Into the top of the glass chamber housmg (8]

insert lower reflector stop (¥) until it reaches the seat

- and add dowel pin (10). Insert reflector (6) until iN
- seats; add upper reflector stop (5) and retainer nut ( 25)
" using a spanner wrench. ;

- (2) Into the bottom of ‘the glass’ chamber housmg
(8) add._the objective lens assembly (11) which is sup-

ported. by the adapter nut (16) in conjunction with the

aux1haty spacer .(12) and spherical nut (13). Add lock
ring .(15) and housmg cover (14)

. (3) To the filter mounting stud "(21) add steel
washer (19), filter (dark) (22), two blued spring steel
washers (20) back to back, -filter. (light) ' (24), steel-
washer (19), black aluminum. washer (18) and -Jocl(

- washer (17) and screéw the combination into the glasg

thamber housing (8). Then screw in the two filcer: stop

- studs (23). -

- d. SUNSHADE BRACKET ASSEMBLY (See ﬁgure
21 )-=To the bracket shaft (1) attach 'spring washes
(28), sunshade assembly (3), washer (27), bracket (29)

e

Soslo : .
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Figure 20—Timer Assembly

"KEY TO FIGURE 20 : . .

1 Fillister-head screw
2 Lock washer
T 3 Timer mounting plate
AN 4 Rheostat shaft ~
i 5 Relay spacer
6 Relay assembly
7 ’I'imer

vsprmg ‘washer (28), washer 27) and ‘hold them to-
gether -with “§” pin (26) inserted through hole in end

of bracket shaft (1). .
-e. ‘BUBBLE 'CHAMBER ASSEMBLY (See ﬁgure

21, )—Attach the bubble. ¢hamber assembly to the glass .
chamber housing asscmbly with . four fillister-head .

screws (2).

f. FIXED PRISM ASSEMBLY. (See fignre 22:)—

" To the fixed prism holder (1) add the. cork packing (2),
ad;ustmg plate {(8) and two’ pieces “of fish paper .pack-
ing, fixed prism, lower clamp (5) and upper clamp (4),
securmg them with three binding head screws. (6).

. DRIVE ASSEMBLY. -(See figure. 18.)—To the
dnve shaft “4) add control knob (5), fasten with taper

pin.(6) and insert into- gear housmg N, add drive

_gear (3) and fasten with taper pin (8). Over the hub

“of the drive gear (3) add drive gear stop (2) so that -
the teeth of same. rest against the drive gear (3).. Add .
cover .assembly (1) ‘and - fasten w:th three flat- head .

‘screws (9).

‘ thh t.hree mountmg screw§ (19) SR IR

‘r
)
-~

8 Timer cover assembly
9 Binding head screw
10 Rheostat adjusting knob
11 Fillister-head screw™
12 Lock washer '
13 Retaining nut
14 Fdhster-head screw - : )

- 15 Lock washer
16 Switch mounting bracket
17 Retaining nut -
18 Dust seal washer
19 Toggle switch.
‘20 Rhedstat

i. GEAR ASSEMBLY -(See ﬁgure 17.)—When re-
assembling the gear “assembly (13), insert the .010-inch

* thick brass spiral gear shim (16) on the-shaft next ta

the spiral gear. On the opposité end of the shaft, insert
the proper combination of idler gear shims - (11) of

“various thicknesses to allow only .002" inch end play
when the outboard plate. 9) is fastened down tight
" with its mounting screws (10).

" j. DIAL SHAFT ASSEMBLY. (See fignre 17.)—

TInsert the dial shaft (20) into .its bearing, so that the

' large openmg of the taper hole in the shaft faces the

Fa.
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plug screw (17) hole. Add the idler gear (12) so tha#

- the large opening of the taper hole-in the hub of ‘the

gear also faces the plug screw hole. Before proceeding
to the next-operation, a special tool is necessary. It can
be made from a.5-inch length 6f brass tubing having ary
outside diameter"of ..125 inch and an inside diameter of
approximately 079" inch and a ‘6-inch length of .062-

.inch diameter drill rod. " Place ‘the Jarge end of the
... taper-pin (4) in the brass tubmg, then _pass it.through

- b. WORM ASSEMBLY (See ﬁgure 17.)-—Attach‘~ 7. the plug screw ‘hole in the xasting-and into the taperd

the  worm'. assembfy (14) 1o the’ fx:ame assembly (18) "“’Hole in the gear -and shaft.- Usmg the drill_rod, press

. the -taper pin (4) mto posmon Then usmg a 5-mch.

~'l‘7
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. ﬁigtire_ 2]—Glass Chamber HouSi_ng and
' Related Assemblies ’

1 \iength of 5 /32;ing':h diirﬁeter: brass rod, gently tip the
taper pin (4) in as far as possible. o

e .. CAUTION. ‘ ,
- - Do not .drive fight.at this point or the dial
. shaft-(20) will bend bécause it is being sup-
:.,por_tegi(pn only -one-side. Position the ‘out- .
.~ board plate. (9) .on" the, frame assembly ‘by .
_..means of the dowel pins.and make certain that
'~ 'the.two bearings”in it will fit snugly around
. --theif respective -shafts. Secure w’fth the three

ool RESTRIGTED T
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"KEY TO FIGURE 21

.1 Bracket shaft =
Fillister-head screw

Sunshade assembfy - l ‘

2
3
4 Bubble chamber assembly: - N
5 Upper reflector stop -
- 6 Reflector :
7 Lower reflector stop ‘
8 Glass chamber housing assembly
9 Eyeguard assembly 7 .
- 10 Dowel pin o l
11 Objective lens assembly
12 ‘Auxiliary spacer
13 Spherical nut }
‘14 Housing cover -
" 15 Lock ring
16 Adapter nut -
17 Lock washer .
18 Black aluminum washer
19 Steel washer
20 Steel washers
21 Filter mounting stud .
22 Filter (dark)
23 Filter stop stud
.24 Filter (light)
25 Retainer nut
26, “'S” pin
27 Washer - .
28 Spring washer . '
29 Sunshade bracket :

mounting screws (10). After this has been
done, drive the taper pin (4) in tight. Add the
plug screw (17).

k. SECTOR ASSEMBLY. (See figure 17.)

(1) Before installing the sector assembly remove
the outboard plate (9) for convenience.

. (2) Check ‘the tips of the sector spring for burrs
ard ‘remove .by filing. “Test the depth of the holes
. ..into which the spring is to seat, by inserting the spring |
_ - individually, and make sure the spring ends are exactly |
- at right angles to the coils to insure proper seating. {
... (3) Obtain a piece of thin string. approximately -
twelve inches long which will ‘be used'to hold the ten-
sioned sector spring in positign in -the assembly pro- . |
_ cedure. Fold the string in half and "thread the loop

. through the binding head screw hole - directly next.to

the -spring seating. hole in the frame.. - L .
" (4) Insert the long end of the sgctqi' spring into

‘the. seating hole in the frame, = - .
(5) Wind the spring one complete revolution and .

held it in the Wwound position by encircling the free end

with the'loop of the string and holding the string taut.

"(6) Check to make sure that the coils of the sector

spring are parallel and that. the top coil does not pro-
trude: over the face of -the bushing, which would pre-

vent the tapered shaft from seating completely,

- (7) Insert the sector” assembly xarefully, position- H

ing it 2o’ receive ‘the free end.

.

of .thie sector spring into
e N . .

- the hole in-the sector. -~ ... st S

$

Sa

e R
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Figure 22—Fixed Prism Assembly

\) KEY TO FIGURE 22

1 Fixed prism holder
2.Cork packing
3 Packing -
4 Upper fixed prlsm clamp
. 5 Lower fixed prism clamp
4 6 Binding head screw
.7 Fixed pnsm
.8 lecd pnsm ad)ustmg plate

(8) When the sector is seated, remove the string-

by slipping it out. Rotate the worm assembly counter-

clockwise to .check the' reassernbly Examine. the coils .

of the sprmg to make sure they are parallel and- if

-pecessary use’'a small screw driver to push up the sector..

end of the spring so that it seats completely in the hole.
(9) Add the washer (3), dowel pin (1), and ﬂat-
head screw (2) to the’ tapered ‘shaft. - .
(10) Replace the outboard plate.

. L ERAME ASSEMBLY. (See figure 17.)—Attach
* the lower main frame cover (8) and the ‘upper main

frame cover (5) with seven fillister-head screws (6).
m. FIXED PRISM ASSEMBLY INSTALLATION.
(See ﬁgure 16, )—Attach ﬁxed prism assembly with two

mounting screws (18).
n. FIELD PRISM . ASSEMBLY INSTALLATION

(See .figure 23.)—Position fiéld prism with two -corks’

‘(2) and shield (1) attached, on sector assembly Add
prism cushion (6), field prism- plate (3) -and.fasten
with three prism mountmg screws. (4).  Insert shade
(5) between fixed prism and upper fixed pnsm mount-
. mg screw and attach it to the center field Pnsm mount-
ing screw (4).

" 0..GLASS CHAMBER HOUSING ASSEMBLY
AND BUBBLE CHAMBER. ASSEMBLY INSTALLA-

~TION."- (§ee figure 16. )—Attach this assembly to the
’ ,frame assembly . -with . two ~-glass chambet mountmg‘,

" screws (7) and two lock washers TN

- binding "head screws (17). Remaove: the three binding -
- position marker housing assembly (4) and fasten with =

. binding head screw and lock washer and fillister-head
* screw (5) and lock washer (6) which is also used to

nasrmcrsn "_.j P

: ':'g'-.

Figure 23—Field Prism Assembly '

KEY TO FIGURE 23

% Shield - .
2 Cork .
-3 Field prism plate

4 Prism mounting screw

5 Shade

6 Cushion

7 Field prism

p. COUNTER ASSEMBLY INSTA_LLATION. (See
figure 16, )—Attach counter assembly with two mount-
ing screws (2). Refer to section V,3.5.

9q- DRIVE ASSEMBLY  INSTALLATION  (See

figure 16, )—-—Attach drive assembly (23) with flathead

screw (24) and ‘binding head screw (25). (Refer to
section V,3.5.) Thea artach recording disc to dial shaft
using two disc. mounting screws.- Add markmg disc and
clampmg disc..

r. TIMER ASSEMBLY AND MARKER ASSEMBLY

i

. INSTALLATION: (See figure 16, )—Position the’ txmer.

mounting -plate assembly (15) and fasten with four

head screws and marker housing ‘covér assembly and

hold down the conduit clamp Next attach socket (20)
and contact spring (21) with two fillister-head screws

. .(22). Then, to the side of the bubble chamber assem-

bly, position sunshade bracket assembly: (13), mount
and bubble light ‘socket ‘and fasten with two fillister-

head screws. When attachmg the marker housing cover

assembly the trigger must'be held to_the extreme right,
to enable. the switch actuating pin, to" be inserted be-

" tween" the- switch assembly .and the side wall of .the

market. housing ‘assembly (4). Fasten the -markeér -hous-",

- _mg cover assembly w:t.h three bmdmg head S¢rews.

B T
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- o | SECTION VIl L
. TEST PROCEDURE - s

1. After overhaul the mstrument should be tested to
check that the electrical mechanisms operate and the
lamps light. Th¢ instrument should operate on a mini-
mum voltage of 3.5 volts, and to establish this fact, a
3.5-volt source of power should be established and. the
instrument tested. This test will assure maximum per-
formance from the regular battery case comprising three
1.5-volt dry cells, totaling 4.5 volts, when fresh dry
cell battenes are employed

2. Should the lnstrument fall t operate electncally
after overhaul, test the seating of the two binding head
screws which fasten the cover and mounting plate

assembly to the frame assembly. for proper electrical
If . the

. grounding, by cleaning the seating surfaces.

RESTRICTED
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_marker lxght fails, check the groundmg of the lar;

ﬁlhster head clamp screw.

3, Test the solenoid and marker mechamsm for prop

operatlon For most effective ~operation the soleno

armature should be adjusted. to a clearance of .040 in. '

when measured at the center_of. the' core when d
. energized. When the armarture is held exactly parall
with the core, the air, gap should be .010 “inch. T}
“latter adjustment is made by loosening, adjusting t}
clearance and- tlghtemng the armature hinge brack
screws. By removing the two flat head screws from t}
rear of the marker housmg the entire solenoid an
- marker mechanism can be thhdrawn “for adjustment.

4. Test the instrument for ahgnment by collimatio:
(Refer to section V,3.4.)
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" PARTS CATALOG
SECTION VIII L
INTRODUCTION .

1. This parts catalog lists and describes the parts for the type A-10A Aircraft’
Sextant, manufactured by the Fmrchxld Camera and’ Instrument Corporauon
Jamaica, New York. :
2. The Group Assembly Parts List, Section IX, consxsts of a breakdown' of the
complete instrument in subassemblies and detailed parts. Each assembly listed is
" directly followed by its componem parts properly indented to show their relation-

. ship to the assembly. The quantjties specified are those used at the location shown
and not necessarily the total number used per instrument. Refer to the Numencal

Parts Lxst Secnon X, for the total quantities.

3. The Numerxcal Parts List, Section X, consists of part numbers in' numerical

order, exclusive of standard part numbers which are shown in Section XI. The
" .column headed “Group List Page ‘No.” refers to.pages of the Gxoup ‘Assembly
.. Parts List. The. column headed’ “Total ‘Quantity” mdncates total. number used per

instrument, .
4. The Standard Parts List, Section XI, consists of Fairchild, Army Air Forces,
and AN standard part numbers in numerical order and total guanuues used per
instrument.

5. The asterisks (*) denote parts which are not> procurable separately When
replacements of parts, indicated by asterisks are found necessary, it is recommended
that assemblies of which they are components, should be ordered rather than the

" individual° parts. This is due to the fact that these individual parts can only be
fabricated properly, with regard to theit relanonshxp to the other parts of the

T assembly, at the time of manufacture
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‘Figure 24-—-¢_omplefe Sextant Assembly



