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Figure 1 - Side View
- ’ e PR ‘ SR S Aircraft Sextant
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Figure 2 - Top View - Aircraft Sextant
Type A-5 (342).
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Figure 3 - Side View - Aircraft Sextant
Type A-5 (1067)
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Figure 4 - Rear View - Alrcraft Sextant
Type A-5 (1067)
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Figure 5 - Side View - Aircraft Sextant - Type A-7 (A-BA)

Figure 6 - Side View - Aircraft Sextant - Type A-7 (3003-A, 3003-B)
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I

INTROD UCTION

1. This Handbook 1s issued as the gener-
al basic Technical Order for the equip-
ment involved.

2. This Handbook contains Description,
Operation, Inspection, Maintenance and
Overhaul instructions for the types A-5

and A-7 aircraft sextants, which are
used to measure the angular altitude of
celestial bodies with reference to an
artificial horizon in aircraft.

3. The following 1s a l1ist of various
types of sextants purchased from the
Pioneer Instrument Company.

Tyte ¥fr's. Part No. ‘' P, 0. or Contract No.
A-5 342 35-2285-P
A-5 1067 36-5792-P
A-7 (A-5A) Modified A-5

Sextants to include BJ-1 Averaging Device 38-5644-P
A-7 300 3-A W335-ac-15814

' W535-ac-17520

A-7 300 3-B W535-ac-17520

K

4. The original sextants, modified on
P.0. 38-5644-P to include averaging de-

.

Vice, were designated type A-5A during
the Service Test period. Later, they
were redesignated type A-7.

SECTION II

GENERAL DESCRIPTION

1. TYPE A-5

8. PIONEER (342). - This type aircraft
sextant was evolved from the two-mirror
oren-frame quadrant sextant. Its physic-
cal shape can be seen to the best advan-
tage in figure 1. Fundamentally, 1t is a
telescope with two reflecting prisms,
the fixed horizon prism and the rota-
table index prism, placed before the
telescope objective lens. The drum shaped
frames which can be seen to the right
and left of the prisms, figure 2, house
or form the mounting bases for all the
controls. To the rear of the prisms 1s
a disc containing colored glass filters,
the objective lens, and astigmatizer.
The vertical part forms a base formount-
ing reflecting prisms, artificial horizon
and the eyeplece. On the face of the
right drum is a celluloid pad for re-
cording observations and a window which

-7

reveals the altitude reading of the ob-
servation to the nearest 109, A small
electric light screws into theside plate
Just under the drum to illuminate the
scale and pad.

D. PIONEER (1067). - This type aircraft
sextant is a modification of the type
342. The modification consists of an im-
proved bubble cell, electric illumina-
tion of the bubble, a larger horizon
field and a more uniform illumination
of the data pad. Refer to figures 3 and 4.

2- TYPE A-7 (A-SA).

When the BJ-1 averaging device is
mounted on the drum of any type A-5
sextant (figures 5 and 7) 1its type is
changed to type A-7. See section 1, par-
agraph-4, this Handbook for explanation
of type designation of the type aA-5A.
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Figure 7 - Averaging Device - Pioneer BJ-1

3. TYPE A-7 (Refer to figure 6).
8. PIONEER (3003-4).

(1) This type aircraft sextant is
essentially the same as type A-5, Ploneer
1067, except for several improvements.
These improvements consist of a rede-

igned eyepiece prism assembly, a modi-
sied bubble cell, a new micrometer drum
one revolution of which 1s equivalent to
five degrees and a new averaging device
.type BJ-4 which records on a drum a se-

ries of observations from which an av-
erage angular altitude may bedetermined.

(2) The electrical system of 1llu-
mination of the bubble has been elimi-
nated from the type 3003-A.

b. PIONEER (3003-B). - This type 1is
essentially the same as Pioneer 3003-A
except that it has a die-cast astigma-
tizer cover, telescope body, and right
and left side plates.
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III

DETAILED DESCRIPTION

1. TELESCOPE ASSEMBLY.

The telescope assembly magnifies the
field brought into view by the index
and horizon prisms and also carries the
artificial horizon system. It 1s made
up of several minor assemblies subse-
quently described.

8. OBJECTIVE LENS ASSEMDBLY.

(1) The objective lens assembly is
made up of an objective mask, a horizon
shutter and the objective lens system.

(8) The objective mask is a circu-
lar disc with an oblong opening cut sym-
metrically with the axis of the disc.
Its function 1s to limit the field of
the objective lens to the useful portion
of the index and horizon prisms, to com-
plete the housing of the horizon shutter,
and to prevent the images of the prism
holders from entering the field of view.

() The horizon shutter, which is
directly behind the mask, is crescent
shaped and has an outside radius the
same as that of the objective mask. One
end of the shutter 1s carried in a split
ring which can be rotated in the objec-
tive tube by means of the shutter control
knob. The outer end of the shutter 1is
pivoted in the housing. By sliding the
shutter control knob to the right, the
crescent shaped shutter stands vertical-
ly across the oblong opening in the ob-
Jective mask and obscures the horizon
prism from view.

(¢) The objective lens system is
composed of a double convex lens sepa-
rated by a spacing ring from a plano-
concave lens. The lenses are held in
place by a lens ring, which is slotted
radially to make it flexible, and by a
lock ring, which is threaded and screwed
into the objective tube. The lenses are
made up in a special crown-flint-achro-
matic combination.

(2) The objective lens assembly is
fixed in the objective tube by a set
screw.

b. ASTIGMATIZER ASSEMBLY. ~ The astig-
matizer assembly houses an optical sys-
tem capable of changing & round image
into a narrow line. It is used to change
the image of a celestial body into a
narrow band of light to facilitate cen-
tering of the star and bubble. Whenever
the astigmatizer lens i1s thrown out of
the optical system it is replaced by a
plane parallel plate glass to compensate
for the change in focal length. These
two glasses are held in place in the
astigmatizer plate which can be rotated
by the control knob. The ends of the
slot, in which the knob moves, serve as
stops for the rotation of the plate. Ad-
Justment of the stop position of the
astigmatizer is provided by means of the
set screw in the control knob. The plate
is held in place against either one of
the two stops by an off-center spring.

¢. TELESCOPE CASTING ASSEMBLY. - The
astigmatizer plate 1s mounted in a bush-
ing in the telescope casting. In this
casting is also mounted the body prism

" held in place by the saddle-shaped hold-

-0~

of the roof,

er. The form of this prism (a roof prism)
is such that the light, entering one
face travels through to one of the faces
is reflected to the other
face of the roof and then from it, re-
flected upward. The path of light is
thus bent through 90° and shifted over
to the opposite side of the optical axis
thereby reverting the image.

NOTE: The telescope casting for all
types of sextants is sand cast with
the exception of type A-7, Pioneer
3003-8, which is die cast.

d. ARTIFICIAL HORIZON. -

(Refer to
figures 8 and 9) .
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Figure 8 - Bubble Assembly -
Alrcraft Sextant -
Type A-5 (342)

(1) The bubble assembly which forms
the artificial horizon consists of a
~/ield lens, bubble chamber, bottom glass
and diaphragm chamber with 1its cap. The
system 1is used to form a vapor bubble in
the bubble chamber, which together with
the diaphragm chamber, is filled with
Xylene, Spec. No. AN-R-X+876. The top of
the bubble chamber 1s the glass field
lens and the bottom of this chamber is
the glass bubble bottom. The under sur-
face of the field lens has such a radius
of curvature that the bubble will travel
the same distance as the image of a dis-
tant object when the Sextant is tilted.
Both glasses are cemented to the bubble
chamber and held in place by retaining
rings.

(2) The bubble is formed and control-
- led in size by the deflection of a flex—
- ible diaphragm which forms & wall of the
chamber on the side of the bubble assem-
bly. The deflection 1s controlled by a
nut on the diaphragm cover. By turning
the nut in a clockwise direction, the
diaphragm is deflected. The volume of
the two chambers, which are connected by
a passageway, 1is thereby increased and
& vapor bubble is formed. The bubble’
formation 1susually announced by a sharp
!1ck. The sizeof the bubble is control-
«ed by turning thenut ineither direction.

-10-
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Figure 9 - Bubble Assembly -
Aircraft Sextant - Type A-5
(1067, 3003-A, 3003-B)

(3) On the modified type A-5 sextant
(Pioneer 1067) there are two methods
provided for the illumination of the
bubble, electric and radium luminous
material.

(8) The source of 1ight in an elec-
tric illumination is a lamp controlled
by a switch on the telescope casting,
which can be screwed into the ring light
socket which in turn is held in place
by a small set screw in the casting pro-
Jection at the rear of the telescope
casting. Light from the lamp passes
through the insert into the light ring
made of transparent material and is then
reflected upward through the bubble
chamber bottom. Further reflection takes
place from the inclined surface, forming
the side walls of the bubble chamber and
the bubble 1s thereby illuminated from
the sides. A standard A.C. 3-volt in-
strument lamp, part No. 36A3344, may be
used in place of special 2-volt lamp. To
use the A.C. instrument lamp it will be
necessary to move the butt spring con-
tact out approximately 1/32" to insure
proper contact with the lamp.

() Radium 1luminous material 1is
painted on the under surface of the bub-
ble bottom immediately above the light
rings on a metal ring just outside the
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light ring and on the two surfaces of
the spacing ring immediately inside and
below the light ring. This material sup-
plies ample light to illuminate the bub-
ble.

(4) On the type pA-7sextants (Plioneer
3003-A and 3003-B), the method of elec-
trical i1illumination of the bubble has
been eliminated. Radioactive luminous
material, painted on a metal ring surc
rounding the bubble, furnishes ample
light for 1lluminating the bubble.

€. EYEPIECE PRISM ASSEMBLY. - The eye-
plece prism assembly is composed of the
eyeplece prism assembly, eyeplece lens
assembly and the eyepiece buffer. The
base of this assembly is square and has
a recess in 1t which fits over a raised
circular step onthe top of the telescope
casting. The two assemblies are held to-
gether by a split retainer and spring
washer so that the eyepiece lens assem-
bly may be rotated about the optical
axis of the telescope.

(1) TYPE A-5 (Pioneer 342 and 1067).

(8) The eyeplece prism on the type
A+«5 sextant 1is mounted above the field
lens and serves as a means of deflecting
the light path 45°, The prism is held in
the housing by cork wedges.

(b) The eyepiece lens housing on
the type A-5 sextant is held in a mount-
ing inclined at an angle of 45° from the
vertical and so placed that the 1light
passing through the eyepiece prism also
passes through the eyepiece lens. The
eyepiece lens may be moved in or out for
focusing by rotating the knurled adjust-
ing ring.

(¢) The eyeplece lens is a two-
Plece cemented lens composed of plano-
concave flint glass and a double convex
crown glass.

(d) The eyepiece buffer, shaped
from soft rubber, is mounted in a circu-
lar collar which is attached to the eye-
piece lens holder. The eyepiece buffer
can be rotated so that it may be placed
in the properposition for observing with
either the right or left eye.

T. 0. No.
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(2) TYPE A-7 (Pioneer 3003-A and
3003-B) .

(8) The eyeplece prism on the type
A-7 sextants (3003-A and 3003-B), is
mounted above the field lens and serves
as a means of deflecting the light path
60°. The prism is held in the eyepiece
prism carrier by six prism screws and a
prism retaining plate and four prism re-
taining plate screws,

() The eyepiece lens housing on
type A-7 (Pioneer 3003-A and 3003-B), is
held in eyeplece casting inclined at an
angle of 60° from the vertical and so
placed that the light passing through
the eyepiece prism also passes through
the eyepliece lens. The eyepiece lens 1is
adjusted for focus byrotating the knurl-
ed adjusting ring. '

(¢) The eyepiece lens and eyepiece
buffer used on type A-7 are similar to
those used on type A-5.

2. RIGHT SIDE PLATE ASSEMBLY.
8. TYPE A-5 (Pioneer 342 and 1067).
(1) The right side assembly is mount-
ed on the right side plate. This plate

is an irregular-shaped aluminum casting.
The rounded front portion houses the

spindle and indicating mechanism for the

index prism which is mounted between the
two side plates. The index prism 1s an
isosceles right-angle prism mounted
with the hypotenuse down. This prism is

-made of crown glass with inclined faces

polished and the base silvered and paint-
ed. The vertical surfaces arealso paint-
ed. The prism is keyed into and cemented
to the prism holder which is mounted on
the prism carrier. The position of the
prism holder with respect to the prism
carrier can be adjusted by means of two
adjusting screws and a regulating pivot.
The prism carrier also hasa shaft, which
is fastened into the worm wheel assembly
after this latter assembly is attached
to the side plate. .

(2) The worm wheel assembly consists
of the female center bushing, worm wheel
support and worm wheel. The female cen-
ter bushing is a flanged bronzed casting,
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lch 1is screwed to the right side plate
and into which isbushed the taper of the
worm wheel support. The right side plate
has an opening to accommodate the shoul-
der on the female center bushing.

‘ (3) The worm wheel support carries a
projection on which is cut the gradua-
tions of the scale which isviewed through

A2 window in the right side plate cover. -

On i1t is also mounted the worm wheel
which i1s cut to engage the worm gear.
The position of the worm wheel can be
adjusted by means of the two screws and
locked in position by means of the two
lock screws. Adjustment of the position
of the worm wheel is a correction for
some small inaccuracies in the machining
of the worm gear and wheel.

(4) The worm wheel is turned by a
micrometer worm which is cut from a
stainless steel rod. The shaft of the
rod has a tapered bearing seat which
fits accurately into a bronze bushing.
The bronze bushing is held in place ver-
tically at the upper end by a thin seat-
ing ring, which is clamped into the side
plate by the worm bushing bezel. This

‘lows the worm gear to move slightly

sward the side. This movement 1is con-
strained by the adjustable worm shaft
plunger assembly which pushes the worm
gear against the worm wheel thereby
eliminating backlash. The worm shaft is
pushed upward against the tapered bush-
ing by the spring and ball at the lower
end. The shaft extends up through the
bushing and above the upper edge of the
side plate.

(5) The scale drum assembly i1s lock-
ed to the shaft by a lock nut. The
worm gear and wheel are of such ratio
that one revolution of the micrometer
drum corresponds to 10 degrees of alti-
tude. Hence, the drum is calibrated from
@ to 10 degrees. The units are degrees
and five minutes. The 10 degree units,
"from 0 degrees to Y0 degrees are engraved
on the worm wheel support. A knurled
cover 1s screwed over the top of the
drum to facilitate 1its rotation. .

(6) Just below the micrometer knob
is a ring which carries the lubber line
plate. The ring may be locked in posi-
tion concentric with the knob by means
~f a lock screw. The position of the

1bber line plate is adjustable up and
uown 1f the adjusting screws are loosened.
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(7) Attached to this side plate is
also the battery holder. It consists of
two bakelite cradle ends, carrying con-
tacts. After inserting the battery, in
such a way that the positive pole is at
the end with the single contact, the
spring clip 1is swung into the clamped
position against the battery. The engrav-
ing on this clip-also indicates the po-
sition in which the battery is to be
mounted.

(8) The side cover plate on which
the data pad is mounted conceals the
worm wheel assembly. The right side plate
is fastened to the left side plate by
spacing studs. The studs are rods thread-
ed at hoth ends. They are screwed into
the right sid® plate and secured to the
left side plate by cylindrical nuts.

b. TYPE A-7 (A-5A). - The averaging
device 1is shown in figures 5 and 7.
Mounted on the cover casting (1, figure
5) are a plate (2, figure 7§ and a ver-
nier (3, figure 5) both of which are
free to rotate on tapered hearings about
a common axis. A scale (4, figure 5) is
fixed rigidly to the cover casting.
To the plate (2, figure 7) are secured
a friction clutch shoe and a lever (5,
figure 5) which, when pushed up, forces
the shoe against the periphery of the
vernier holder and causes it to rotate.
When the lever 1s returned, the shoe 1is
released, resulting in no motion of the
vernier. A vernier zero stop (9, figure
7) 1s also provided. The vernier can be
reset to zero by placing a finger on the
knob (10, figure 5) and rotating the dial
in a clockwise direction until stopped.
The motion of the plate i1s limited at one
side by the contact of a post (8, figure
7) with the zero stop (7, figure 7) and
at the other side by the contact of the
post (8, figure 7) with the edge of the
worm wheel which carries the rotating
prism of the sextant. The zero stop (7,
figure 7) if properly adjusted, should
be in contact with its stop post (6,
figure 7) when, for zero reading of the
instrument, the post (8, figure 7) 1s in
contact with the edge of the worm wheel.

¢. TYPE A-7 (Pioneer 3003-A and 3003-
B). - The right side plate assembly is
essentially the same as type A-5 (Pioneer
1067) except for differences in worm
wheel support assembly, micrometer scale
drum, and the addition of a new type
averaging device.
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(1) The worm wheel support assembly
consists of a worm wheel support, worm
wheel support bearing, bearing housing,
index prism carrier, andworm wheel dial.
The worm wheel support fits into the
inner race of the worm wheel support
bearing the outer race of which is se~
cured to the right side plate by means
of the bearing housing. The bearing
housing i1s mounted on the right side
plate with threescrews. The shaft of the
index prism carrier is a light push fit
into the worm wheel support and is se-
cured to it with a nut and washer.

(2) The rotatable index prism of the
sextant is rigidly connected to the worm
wheel meshing with the worm operated by
means of the micrometer scale drum. The
micrometer scale drum is locked to the
worm shaft by two nuts. The worm gear
and worm wheel are of such a ratio that
one revolution of the micrometer drum
corresponds to 5 degrees of altitude-
The drum's periphery is divided into
five major parts, each reading 1ldegree.
These are further subdivided into thirty
parts each reading 2 minutes of arc. The
worm wheel dial is visible through a
window on the right side plate cover and
carries a graduation line for each 5
degrees. When reading ‘the instrument,
the divisions of 5 degrees are taken
through the window, while the remaining
units of degrees and minutes are read
directly from the scale of the micrometer
drum. The knurled drum cover, which is
screwed over the top of the scale drum,
i1s provided with a surface upon which
observations are recorded by the averag-
ing device.

(3) The pBJ-4 averaging device as
shown in figure 24, 1s mounted on the
right side plate at therear. It consists
mainly, of a trigger operated pencil
assembly and a ratchet for indicating
the number of observations up to 20. The
pencil pressure against the micrometer
drum cover (23) 1s adjustable by means
of a knurled screw (1) and a thrust
spring (2). The trigger (6) 1is attached
to the base plate (10) by means of a stud
(22) on which the trigger pivots. On the
base plate are located a ratchet (18)
and trip pin (20). The ratchet turns on
a pivot (16) attached to the base plate.
The ratchet spring (19) is located on the
stop (8) which 1s firmly attached to the
trip pin by means of a taper pin (7).

T. 0. No.
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WYhen the trigger 1is pressed
backwards by a motion of the right thumb,
it pushes the trip pin through the open-
ing in the base plate. As the trip pin
is pushed in, the ratchet spring (19),
which i1s attached to the stop by a screw
(15) , pushes against the ratchet (18).
As the ratchet is rotated counter clock-
wise to the next number, a ratchet stop
spring (9), located at the bottom of the
base plate to the right of the ratchet,
falls into place.The ratchet stop spring
holds the ratchet so that the numeral on
the ratchet appears in the center of the
plate cover cutout.

At the same time as the trigger
is pressed backward, the pencil (24)
places a vertical mark on the gray sur-
face, directly above the scale, on the
drum cover (23). As the trigger 1is re-
leased, the trigger spring (21) moves the
trip pin back into place and returns the
pencil assembly toits original position.
Thus a series of observations may be re-
corded to determine the average angular
altitude.

3. LEFT SIDE PLATE ASSEMBLY.

[

‘The left side plate assembly has a
mounting plate similar to that on the
right side. On it is mounted the horizon
prism, the light switch, and the shade
glass assembly. :

8. The horizon prism assembly is, as
to form and mounting, like the index
prism. The shaft of the prism carrier 1is

fixed to an adjusting plate after in-

serting the carrier shaft through a
clearance hole in the left side plate.
The adjusting plate has four equally
spaced holes near its periphery, two of
which are threaded. This plate is at-
tached to the side plate by two mounting
screws. Its distance from and its incli-
nation to the side plate controls the
position of the two prisms with respect
to each other and is determined by the
two mounting screws and two adjusting
screws which are screwed through the
threaded holes in the adjusting plate.
Other screws for adjusting the prism are
in the prism carrier.

b. The light switch is composed of two
contact springs with silver contacts

which, when pushed together by the switch
button closes the electric circuit 1in
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- which the lamp illuminating the data pad
and scales is found. The contact springs
are insulated from the casting. One con-
tact spring is connected electrically by
an insulated wire to the light socket,
the other to one contact of the battery
holder.,

£. The shade glass assembly is pivoted
on a projection on the left side plate
.80 that when the disc is rotated, vari-
ous colored glass shades or a blank
opening may be placed in the optical

T. 0. No. 05-35-4

system. By selecting the proper shade
glass it is possible to observe luminous
bodies of any intensity. The shade glass
assembly 1s located behind the horizon
prism and is rotated from the left side.

4. LAMP ASSEMBLY.

The lamp assembly screws into the
right side plate under the micrometer
scale drum and i1lluminates the scales
and data pad. ’

5. OPTICAL LAYOUT.

INDEX PRISM- ROTATABLE-\

7
£ #
y

Figure 10 - Optical Layout - Aircraft Sextant - Types A—5; A-7 (A-54)

-14 -
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8. Figure 10 gives a layout of the op-
"~ tics of type A-B5 sextants (Pioneer 342
. and 1067) . The purpose of each part is as
follows:

(1) The horizon and index prisms are
both reflecting prisms. The horizon prism
. 1s stationary and is mounted on the left
side plate. The index prism is rotatable
and is mounted on the right side plate.
The direction of the rays of light, which
pass through each prism and then through
the objective lens, is determined by the
position of the prism. Lines ABCDE and
A'B'C'DE show the path of rays of light
through the prism for two different po-

sitions.

(2) The shade glass assembly is a

""rotatable disc contailning several dif-

ferent colored glasses and a blank open-
ing which enables the observer to cut
down the light intensity and to produce
various shades for color contrast in
taking the sight. The various colored
glasses are to be used when observing
the sun, and the blank opening is to be
used when observing stars or the moon.

(3) The objective lens causes the
rays of light passing through it to come
to a focus and form an image of the ob-
served body at the bottom surface of the
field lens.

(4) The astigmatizer is operated by
a lever which places the lens in or out
of the optical system. Its function is
to elongate the image, which is an aid
in centering the image with the bubble.
Whenever the lens is thrown out of the
optical path a parallel plate glass is
substituted to compensate for a change
in focal length.

-15-
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(5) The roof prism bends the rays of
light through an angle of 90° and also
both inverts and reverts the image (turns
the image upside down and from right side
to left and from left side to right).

(6) Emerging from the roof prism the
light rays pass through the bubble bot-
tom, which Is a piece of parallel plate
glass and serves as the transparent bot-
tom for the bubble chamber.:

(7) The lower surface of the field
lens 1s the upper boundary of the bubble
chamber. Its surface has such a curvature
that the bubble travels along this sur-
face, when the sextant is tilted, the
same amount as the image of the celestial
body. The upper surface of the field lens
causes the rays of light to converge 1n-
to the eyepiece prism. .

(8) The eyepiece prismbends the rays
of light through an angle of 45° and

‘brings them to the eyepiece lens.

(9) The eyepiece lens is focused on
the plane of the image and bubble by ro-
tating the eyeplece adjusting ring. It
is of such a power that together with
the other lenses of the system it gives
a magnification of two diameters.

k. The optical layout, figure 11, of
type A-7 sextants (Pioneer 3003-A and
3003-B) 1s identical to that of type
A-5 (Pioneer 1067) with the exception of

. the eyeplece prism. The eyeplece prism

on type A-7 sextants (Pioneer 3003-A and
3003-B) bends the rays of light through
an angle of 60° and brings them to the
eyepiece lens.
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l r‘ ISM- R TATABL\ |
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SHADE GLASS

NI N A 1
# /// v

OBJECTIVE LENS

HORIZON PRISM- FIXED/

ASTIGMATIZER LENS
ASTIGMATI A

EYE PIECE LEN

EYE PIECE PRISM

QPTICAL AXiS

Figure 11 - Optical Layout - Aircraft Sextant - Type A-7 (3003-A, 3003-B)

.

- SECTION IV

OPERATION

. 1. POSITION

i The instrument should be held in both
hands, the arms resting easily on the
sldes of the thorax, as shown in figures
12 and 13. The right hand operates the
micrometer drum, while the left, besides
furnishing additional support, operates

- *"e shade glass holder and the astigma-

tizer knob. Figure 13 1llustrates the
mode of operating the instrument with
the eyepiece turned 90°. When the arti-
ficial horizon is used, the horizon shut-
ter knob should be moved to its extreme
position in the directlion opposite to
the arrow. This will exclude any direct
horizontal light from entering the tele-
scope.
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Figure 12 - Correct Position
of Operation

2. USE OF BJ-1 AVERAGING DEVICE ON TYPE
A-7 (A-54).

Before taking a reading with the type
A-7 sextant, be sure the vernier of the
averaging device is set at zero with the
lever in 1its lowest possible position.
This is done by rotating the vernier by
means of the knob in a clockwise direc-
tion until the zero marking of both
scales are in line. Pull the lever as
far down as possible. A sight is taken
with the sextant. The lever is pushed
upward until stopped, causing the vernier
to move through an angle equal to the
angle through which the prism has moved
from its position for zero reading. The
scale and vernier are so graduated that
the change in reading is one rourth of
the angle through which the vernier is
rotated. Since the angle of rotation of
the prism is one half the altitude, the
change in reading is one eighth of the
altitude measured. A second sight is then
made and the lever operated as for the
first sight. If this is done for eight
sights without resetting the vernier,

-17-
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Figure 13 - Correct Position of
Operation at 90° Angle.

the averaging device reading will be the
average value of the eight readings made
with the instrument.

3. USE OF BJ-4 AVERAGING DEVICE ON TYPE
A-7 (PIONEER 3003-A AND 3003-B).

Before taking a reading with this type
sextant, be sure the ratchet of the av-
eraging device is set at zero and the
pencil is adjusted properly to give fine
legible lines. Then, sight through the
instrument and bring the image of the
celestial body into horizontal coinci-
dence with either the bubble or the image
of the natural horizon. To record the
observation, depress the trigger by mov-
ing the thumb of theright hand backwards
without removing the hand from the sex-
tant. Repeat this procedure, without re-
setting the ratchet, until the desired
number of observations have been record-
ed. Note the number on the ratchet and
select the middle reading. For example:
If the ratchet reads fifteen (15), se-
lect the eighth reading. If the number
on the ratchet is even, 1.e., sixteen
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1(16), either the eighth or ninth reading
may be used. Having determined the mid-

dle reading, locate 1its pencil mark on
the micrometer drum cover. This is ac-
complished by starting from either right
or left of the series of pencil marks
and counting to the middle reading. A-
lign the pencil mark of the average read-
ing with the end of the pencil. Note the
reading on the worm scale dial and mi-
crometer drum scale. This quantity is the
average angular altitude as determined
by the observations. At the time of these
observations, note the time in the cus-
tomary manner.

NOTE: Before recording a new series
of observations, be sure to reset the
ratchet to zero and rub out all pen-
cil marks on the micrometer drum
cover.

4. FORMING THE BUBBLE.

8. Before. attempting to form the bub-
ble or change its size, various charac-
teristics of the bubble cell should be
thoroughly understood.

. b It frequently occurs that, due to
~conditions of pressure and temperature,
a bubble 1s present in the diaphragm
chamber independent of the fact that
there may or may not be another bubble
visible in the bubble chamber. This bub-
ble in the diaphragm chamber is of such
size that it cannot pass through the
connecting passage into the bubble cham-
ber. Under these conditions, rotation of
the control nut in the direction used to
form the bubble will increase the size
of the bubble already existing in the
diaphragm chamber still more and make 1t
impossible for the bubble to pass through
the passageway and appear in the bubble

. chamber or to combine with the one al-

ready present. The presence of the bubble
*in the diaphragm chamber can be easily
detected by the significant reaction of
the diaphragm to rotations of the con-
.trol nut. Two cases should be distin-
quished:

(1) A bubble isvisible in the bubble
chamber. A rotation of the control nut
will change the size of this visible bub-
ble slower than when nobubble is present
in the diaphragm chamber due to the fact
that the change 1in pressure is also used
0 change the size of the bubble in the
diaphragm chamber.

~18-~
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(2) There is no bubble visible in the
bubble chamber. In this case the resist-
ance felt when rotating the nut clockwise
builds up gradually as contrasted to a
sudden building up of the resistance
when no bubble is present in the dia-
phragm chamber.

¢. The above-mentioned facts suggest
the following as the proper procedure to
follow to form the bubble.

(1) The first step sbould always be,
even though a bubble 1s visible, to hold
the instrument with the control nut down-
wards at an angle of about 45 degrees
from the vertical and rotate the nut
COUNTERCLOCKWISE sufficiently to put
pressure on the liquid. If a bubble ex-
ists in the diaphragm chamber this will
reduce its size and it may pass into the
bubble chamber. If it does not, keep the
control nut in this position for a minute
or two and shake the instrument from time
to time. This will cause any bubble en-
trapped in the diaphragm chamber to
either disappear or become small enough
to pass into the bubble chamber.

(2) After this if no bubble has ap-
peared, hold the instrument in the in-
clined position and turn the control nut
clockwise far enough to just overcome
the resistance which should build up
suddenly. If this suddenly built-up pres-
sure 1is overcome, the bubble will form
and usually will be accompanied by a
sharp click and the release of the re-
sisting force on the control nut.

(3) IMMEDIATELY AFTER THIS, turn the
control nut counterclockwise again in
order to apply some pressure on the
liquid. This will prevent the formation
of too large a bubble and reduce the size
of those present in the diaphragm cham-
ber so that they canpass into the bubble
chamber. Rotation of the control nut
back and forth several times, each time
releasing the suction which is applied
on the liquid, is advisable and will
speed up the removal of all bubbles from
the diaphragm chamber. The nut may now
be rotated clockwise sufficiently to
produce a bubble of the proper size.

(4) Should the bubble fail to appear

after this, start again from the first
step.
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5. REMOVING THE BUBBLE.

In case it is desired to remove the
bubble in order to make observations with
the natural horizon, turn the control

T. O. No.
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nut counterclockwise to put pressure on
the liquid and leave it in that condition
for a minute or two. Shaking the instru-
ment from time to time forces the bubble
to move and thereby speeds up the con-
densation of the vapor bubble.

6. COLLIMATION

FIG. 14 FIG.1S

FiG.18 FIG. 19

FIG.16 FIG.17

FIG.20 FIG. 21

Collimations

The instrument optics are so designed
that the matching of the image of the
bubble with that of the sun or star need
not necessarily take place in the middle
of the field. This matching, called
"Collimation", is shown in figure 14,
approximately in the center of the field.
The image of the sun is brought along-
side of the bubble so the center of the
sun and that of the bubble are on the
same horizontal line. It does not matter
if the two images are collimated in the

- 19 -

position shown in figure 16,o0r in figure
17. If the two are collimated, as shown
in figure 18, the resulting error will
be 5 minutes, while the example shown in
figure 19 also gives an error.

8. Figure 15 shows collimation when the
image of the sun is astigmatized. This
method is preferable for accurate work
because the symmetrical arrangement of
the images makes i1t easier to estimate
the center of the bubble.
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. Figure 20 shows the same work done
with a star, and figure 21 with the astig-
matized image of a star,

£. Stars are not as plainly visible or
identifiable when astigmatized and, con-
sequently, the best procedure is to bring
them approximately in collimation before
astigmatized and then throw in the astig-
matizer for final adjustment.

gd. The size of the bubble which gives
the best results is a little over twice
the apparent size of the sun as seen in
the telescope, namely, approximately 1/10
of the size of the field. This diameter
is given by the distance between the out-
er ends of the twohorizontel lines etched
on the field lens. This, however, is not
a hard and fast rule. The smaller the
bubble the more sluggish itwill be, while
a large bubble will tend to move faster.
Depending on the conditions, the most
suitable size of the bubble is selected,
" trying to avoid too small a bubble.

€. The horizon and index prisms are so
placed that the fields through these
prisms are visible simultaneously when
ithe eye is placed approximately at the
‘center of the eyepiece lens. If the eye
is moved to the right side the index
prism field is visible, and i1f moved to
the left side, the horizon prism field
comes into view. If the eye is moved from
one side to the other there is a region
in which both fields are visible.

7+ NIGHT OPERATION.
8. TYPE A-5 AND A-7 (A-5A).

(1) For night operation, the light
furnished by the radium luminous material
is usually sufficient for illuminating
the bubble. Should more illumination be
, hecessary, electric illumination is pro-
‘vided on Type A-5 and A-7 (A-5A).

(2) The switch (14, figure 3), mounted
- on the back of the telescope controls the

- 20 -
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light. The disc (3, figure 3) when ro-
tated varies this 11lumination. Only suf-
ficient intensity should be used as to
make the bubble clearly visible.

(3) The lamp for producing the il-
lumination of the bubble is shown at (2,
figure 3). The lamp bulb 1is removable by
unscrewing it from the receptacle., A
spare lamp bulb will be found in the box.

(4) A detachable lamp has been pro-
vided for i1lluminating the scale gradua-
tions and the record pad., It is control-
led by the switch on the left side plate.
The lamp holder will be found in a screw
receptacle in the box. When needed, it
should be screwed into the threaded hole
(4, figure 4), under the micrometer drum.

(5) The battery (Bright Star No. 11
or equivalent) should be inserted into
the holder under the telescope in the
direction indicated on the clamp. It is
not necessary to remove the paper jacket
from the battery.

(6) The lamp cap should be turned so
as to have the most suitable 11lumina-
tion, i.e., the large slot toward the
data pad. ’ ’

. TYPE A-7 (Ploneer 3003-A AND 3003-
B) . - The illumination system for night
observations on Type A-7 (3003-A and
3003-B) 1s essentially the same as that
provided on Type A-5 except for the 11-
lumination of the bubble. The electrical
system for bubble i1llumination has been
eliminated. Also radioactive luminous
material, instead of radium, has been
painted on the metal ring surrounding the
bubble.

8. CARE OF INSTRUMENT AFTER USE.

After using the instrument, turn the
knurled nut controlling the diaphragm in
counterclockwise direction until no re-
sistance is felt. This is done to avoid
useless strain on the diaphragm.
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SECTION V

INSPECTION AND MAINTENANCE

1. INSPECTION.

Tre-Flight -~ See that the bubble can
be properly formed, that the lights func-~
tion and controls work properly. Sights
should be taken on some distant object
using both horizon and index prisms. If,
for coincidence of the images, a reading
of greater than 2 minutes from the zero
graduation is obtained, one of the prisms
has shifted in position and should be re-
adjusted as described in a later section.
It does not indicate which prism has
shifted, but, since it is unlikely that
both prisms will shift the same amount,
it will indicate when an adjustment of
the instrument should be made.

2, MAINTENANCE. .
a. ADJUSTMENT OF THE SEXTANT.

(1) ADJUSTMENT OF THE TELESCOPE.
The objective lens must be in such a
position that the image formed from a
distinct distant objeet (800 or more
feet distant) or a collimator adjusted
to give parallel rays of light on the
same plane as that ocecupied by the bub-
ble in the bubble cells. Todo thils focus
the eyepiece sharply on the bubble. Mdve
the eye up and down a small distance and
if there is no parallax, i.e., no rela-
tive motion between the image and the
bubble, the objective is properly ad-
Justed. The image and the bubble should
both appear sharp. If parallex is pres-
ent, the objective lens assembly must
be mdved enocugh to eliminate it. The set
screw at the top of the telescope tube
and to the rear of the horizon shutter
housing holds the objective lens assembly
in place., It may be necessary to file
the clearance hole for the set screw be-
fore replacing it after adjustment.

(2) ADJUSTMENT OF PRISMS.

(2) The prisms may regquire adjust-
ment because of the following errors:

l. Index Error - The index prism
image of the horizon at zero reading does
not coincide with the bubble.
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2. Hordizon Prism Error. - The
horizon prism image of the horizon does
not coincide with the bubble,

3. Horizontal Non-Coincidence -
The horizon and index prism images of
some vertical object do not coincide.

(b) For these adjustments an ac-
curately set horizontal collimator or
natural horizon should be used. If a
collimator is used, it should preferably
have. a horizontal collimation line, If
no collimator is available, a light or
line some B0OO or more feet distant, ex-
actly at the same height as the Sextant
may be used. The light or line should be
located by means of a transit or sur-
veyor's level, For convenience, the Sex-
tant should be clamped to some rigid
structure during the checking and read-
instwent operations. The bubble, about
3/32" in diameter, should be formed and
be approximately in the middle of the
field. If the natural horizon is used,

~correction for the "Dip of the Horlzon"

should be applied.
(3) ADJUSTMENT FOR THE INDEX ERROR.

(a) A sight should be taken on
whatever horizon, as mentioned above, is
being used and this line should be brought
in collimation with the bubble. When this
condition is attained, the vernier scale
on the micrometer drum should read zero
if the instrument 1s in adjustment. The
herizon shutter should be moved to its
extreme position in the direction op=-
posite tothe arrow during this operation.

(k) If the error is smaller than
10 minutes, the adjustment can probably
be made by shifting the lubber line ring
carrying the reference mark holder. This
ring is clamped in place by a screw on
the back side of the ring. Care must be
taken that the reference mark holder does
not touch the bottom of the micrometer
drum. It should be possible to insert a
sheet of thin paper between them. Ad-
Justment of the reference mark holder
may be made if the serew on each side of
the reference mark is loosened.
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) (c) If the error 1is greater than
10 minutes, the previous method is un-
suitable, as 1t will require shifting the
reference mark holder too much for con-
venient observation. Lock the reference
mark holder 1in the best position for

¥ observation and set the micrometer drum

to read zero after which the rotatahle
prism 1itself must be adjusted until the

shorizon 1s in collimation with the bubble

2

To perform this operation there are two
adjusting screws on the underside of the
prism carrier. These screws may be turned
by either a screw driver or a pin and
upon completion of the adjustment should
be tight but not tight enough to put
excessive strain on the prisms.

(4) ADJUSTMENT FOR THE HORIZON PRISM
ERROR. - If the horizon prism and index
prism images, after making the adjust-~
ment for the index error, do not coin-
cide, for a zero setting of the microm-
eter drum, the horizon prism must be ad-
Justed by means of the adjusting screws
on the underside of the prism carrier,

(5) ADJUSTMENT FOR HORIZONTAL COIN-
CIDENCE. - It may also be necessary to
adjust the prisms for horizontal coinci-
'ence, that is, the images of some ver-
tical object do not coincide exactly.
Set up the sextant with the bubble at
the center of the field and sight on a
vertical line which passes through the
center of the field. If the lateral po-
sition of the line shifts when the mi-
crometer drum 1s turned, the prism must
be adjusted by means of the adjusting
screw underneath the index prism carrier,
The image through the horizon prism must
then be adjusted to coincide with the
image through the index prism., This is
accomplished by removing the left side
cover assembly by loosening one and
tightening the other of the two mounting
screws that secure the adjusting plate
~-to the left side plate. '

(6) PAINTING OF SHADE GILASSES TO
_ELIMINATE F1ARE. - If there isany notice-
able flare from the horizon prism while
sighting through the index prism, 1twill
be necessary to paint a small portion of
the index prism shade glasses with opti-
cal black to eliminate the flare. This
condition may arise from a slight shift
of the horizon prism causing a flare in

. the index prism field.
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(7) PROCEDURE FOR CHANGING THE BUB-
BIE ASSEMBLY. - In some cases it may be
necessary to change the bubble assembly
on the sextant. This may be occasioned
by breakage of the glass lens or bubble
bottom or by inability to form the bub-
ble.

(8) TYPE A-5 (PIONEER 1067) .

l. Rotate the eyeplece to an in-
termediate 45° position. Remove the four
bubble chamber top screws and the two
side screws onthe left side of the cham-
ber., The eyepiece prism and bubble assem-
blies may now be removed. ‘

2. Tip the assemblies over and
remove the four flat head screws which
secure the eyepilece prism assembly to the
split retainer. Remove thesplit retainer
and the spring washer under it, and as-
semble them into the new bubble assembly.

3. Remove the three screws and
take out the spacing ring, the luminous
paint ring, the aluminum reflector and
the light ring from the old bubble as-
sembly. :

4. Reassemble these parts into
the new bubble cell. Care must be taken
that the V-shaped notch in the light ring
is placed directly in front of the in-
sert, which is cemented in the semi-cir-
cular notch in the side of the chamber.
The aluminum reflector is placed in the
V-shaped notch in the light ring. The
luminous paint ring is held in place by
a slight spring tension.

(k) TYPE A-7 (PIONEER 3003-A AND
3003-B) .

l. Rotate the eyeplece prism as-
sembly to an intermediate 45° position.
Remove the four bubble chamber top screws
and the two screws on the left side of
the chamber. The eyepiece prism assem-
blies may now be removed.

&. Tip the assemblies over and
remove the four flat head screws which
secure the eyepiece prism assembly to
the split retainer. Remove the split re-
tainer and the spring washer under it,
and reassemble them into the bubble as-
sembly.

RESTRICTED



RESTRICTED

3. Reassemble the new bubble as-
sembly to the sextant by reversing steps
l. and 2., this section.

L. ADJUSTMENT OF BJ-4 AVERAGING DF-
VICE (Refer to figure 24),

(1) It may be necessary for smooth
accurate operation of the BJj-4 Averaging
Device used on Type A-7 (Pioneer 3003-A
and 3003-B), to adjust the pencil assem-
bly for proper travel and pressure of
the pencil (24) against the micrometer
drum (23). Adjustment of the travel is
accomplished by removing the cover screw
(2€) and the cover (28), and loosening
the nut (17) on the adjusting screw (14),
By means of the adjusting screw, adjust
the travel of the pencil assembly to that
shown in the figure. lock the adjusting

s

T. 0. No., 05-85-4

screw (14) in position with the nut (17)
and replace the cover and cover screw,

(2) To permit removal of the pencil
lead, back out the pencil assembly by
means of the knurled knob (1). Sharpen
the point 1if necessary, and replace pen-
c1l assembly into the trigger (6). Ad-
Just the pencil assembly so that a fine
legible line is marked on the micrometer

frgm (28) when the trigger (6) is opera-
e L]

(3) If the tension on the ratchet
spring (19) 1s insufficient to bring the
next numeral on the ratchet (18) into
view, it may be adjusted by loosening a
screw (15) and shifting the spring. If
the numerals are not centered in the cut-
cut on the cover, adjustment may be made
by loosening the screw (11) and shifting
the ratchet stop spring (g).

SECTION VI

DISASSEMBLY, INSPECTION, REPAIR, REASSEMBLY AND FINAL TESTS (DEPOTS ONLY)

1. GENERAL.

2. Adrcraft Sextants are to be over-
hauled only at & gualified instrument
repair base,

ks The following is a list of special
tools required in connection with the
work prescribed in this sectiomn:

Drawing No. Description

PQ-3152 Prism Adjusting Hook

PQ-4614 Hex. Nut Wrench

PQ-4616 Plunger Adjusting Screw-
driver

PQ-4695 Bushing Bezel Wrench

PQ-6000 Worm Wheel Adjusting
Wrench

PR-6001 Objective lens Lock Ring

: Wrench

PQ-6002 Eyepiece Nut ¥rench

PQ-6003 Eyepiece Bezel Wrench

PQ-6004 Astigmatizer Iens Nut and
Mounting Ring Wrench

PQ-6068 Dowel Pin Jig

= B

2. DISASSEMBLY.
2. TYPE A-5 (1067).

(1) TO REMOVE TELESCOPE ASSEMBLY.

() Unsolder the electrical lead,
which passes through the telescope body

casting, at the contact on the battery
rear 1insulator assembly.

() Remove the four screws from the
right side plate and one screw from left
side plate and carefully 1ift the.tele-
scope assembly from the side plates,

(2) TO REMOVE LEFT SIDE PIATE ASSEM-

(8) Remove the three screws and
take ocut the left side cover assembly.

(b) Unsolder the wires from the
switeh connection.
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(c) Unscrew the two identical nuts
under the cover and one screw. Carefully
separate the left side from the right
side plate.

[ (3
BLY.

TO DISASSEMBIE TEIESCOFE ASSEM-

(a) TO REMOVE AND SEPANATE BUBBLE
AND EYEPIECE PRISM ASSEMBLIES.

1. Rotate the eyeplece prism as-
sembly to an angle of 450 with respect to
the telescope body. Unscrew the four
serews in top of bubble chamber and the
two screws on the left side of the bub-
ble chamber. The eyepiece prism assembly
and the bubble assembly may now be re-
moved from the rest of the telescope
assembly.

2. linscrew the four screws in the
bottom of the eyepiece prism assembly.
Lift off the eyepiece prism assembly and
remove the retainers and spring washer.

(b) TO DISASSEMBLE TELESCOPE CAST-
ING ASSEMBLY.

1. Remove the set screw and pull
out the objective assembly from the tel-
escope tube.

2. Remove the three cover screws
which hold the astigmatizer cover assem-
bly onto the telescope casting. Unhook
the astigmatizer spring from the cover
assembly and remove the cover assembly.

3. The telescope tube may then
be unscrewed from the astigmatizer cover.

4. Remove +the knob adjusting
screw from the astigmatizer control knob
and unscrew the knob. The astigmatizer
plate assembly may then be removed.

9. Unscrew the roof prism support
screw and remove the roof prism and roof
prism support. Care must be taken to pre-
vent chipping the prism during this oper-
ation.

6. Unscrew the two screws on the
face of the bubble light switch assembly.
tinsolder the electrical lead connection
at top of switeh assembly and the lead
which passes through telescope body. This
assembly may then be removed.

No.
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7. Unscrew the ring light shutter
stop assembly which is located on the in-
side back surface of the telescope cast-
ing, and remove the shutter stop assembly.

8. Bemove the screw and take out
the ring light shutter and washer.

9. Unscrew the ring light bulb.
Loosen the set screw and remove the ring
light sooket. '

(¢) TO DISASSEMBLE OBJECTIVE LENS
ASSEMBLY. - Remove the lens lock ring
using the objective lens lock ring wrench
(PQ-6001) and take out the diaphragm,
lens ring, objective lens and spacing
ring. Mark the front surface of the ob-
jective lens with a soft wax pencil so
that it may be replaced in the same po-
sition.

NOTE: Further disassembly will not be
undertaken as the horizon shutter
assembly and the objective lens mask
assembly are staked to the objective
lens tube assembly. The objective
lens and the spacing ring must be
kept bogether as a unit. The spacing
ring has been selected to provide
the proper focal length for the ob-
jective lens and must not be inter-
changed with the other objective
lenses and spacing rings. If either
the elements of the lens or the spac-
ing ring are damaged replace with
objective lens and ring assembly
(PB-25033-1).

(d) TO REMOVE ASTIGMATIZER GLASS
AND LENS.

1. Ioosen the set screw on the
edge of the astigmatizer plate and re-
move the astigwmatizer lens nut with
the wrench (PQ-6004). Take the astigma-
tizer glass out of the astigmatizer
plate.

2. Loosen the set screw and 1ift
out the lens mounting ring. Unscrew the
astigmatizer lens nut using wrench (PQ-
6004) and remove the spacing ring and
astigmatizer lens from the lens mounting
ring.

(e) TO DISASSEMBLE RYEPIECE PRISM
ASSEMMLY.

1. Remove the three ring retain-
ing screws and one housing retain-
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1n§ screw. The eyepiece including the
buffer mounting assembly, lens housing,
eyeplece lens and adjusting ring may
then be removed.

2. Unscrew the eyepilece bezel
wWith the eyepiece bezel wrench (PQ-
6003) and remove the eyepiece lens from
the lens housing.

d. Unscrew the four prism housing
screws from the sides of the housing
which may then be removed. Remove the
cork packing and prism.

4. Remove the eyepiece nut with

the eyepiece nut wrench (PQ-6002) and
take out the mounting spring. Remove the
eyeplece buffer mounting from the lens
housing.

(£) TO DISASSEMBLE BUBBLF ASSEM-
BLY.

. Remove the three screws and
take out the spacing ring, the luminous
paint ring and the light ring. The small
insert 1s cemented in place and can be
pried loose. Scrape carefully the lumi-~
nous paint which remains on the cell.
Remove the tapered plug and drain the
fluid from the chamber.

2+ The field lens and bubble
glass are cemented in place with flake
shellac. Place the bubble assembly in
alcohol until the shellac is soft enough
to unscrew the nuts and then carefully
remove the field lens and the bubble
bottom glass.

3. Unscrew the diaphragm chamber
cover assembly; care should be taken
that the nut attached to the cover is
kept loose during this operation. The
diaphragm is soldered in place by means
of soft solder,

(4) TO DISASSEMBLE RIGHT SIDE PIATE
ASSEMBLY.

(@) TO DISASSEMBIE INDEX PRISM AS-
SEMBLY. - Loosen the two adjusting screws
from bottom of index prism carrier using
prism adjusting hook (PQ~-3152) and 1ift
off index prism assembly. The prism is
cemented to the prism holder by means of
shellac. To remove, place the prism and
the holder in alcohol until shellac is
dissolved. Removal of the prism will
usually involve repainting and resilver-
ing of the prism.

- 25 -
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() To DISASSEMBLE WORM SCALE DRUM
ASSEMBLY.

1. Unscrew the scale drum cover
from the scale drum.

%+ Holding the end of the worn
gear shaft by means of a pin or awrench,
remove the two nuts. Lift off the scale
drum assembly, the twelve stop washers

and the spacing washers.

NOTE: If necessary, the upper stop
washer may be removed from the scale
drum essembly and the lower stop
washer from the right side plate by
removing the three screws from each
“washer. In order to locate the lower
stop washer correctly upon reassem—
bly, scribe a mark locating the po-
sition of the protrusion of the low-
er stop washer on the plate casting.
The same procedure should be follow-
ed in marking the position of the
upper stop washer in the scale drum.

J. Remove fhe two screws and take
the scale drum brake assembly off the
right side plate.

(¢) TO REMOVE BATTERY BOIDER.

1. Remove the nut, screw washer,
insulating washer and the screw that se—
cure the rear insulator assembly to rear
insulator bracket. Unsolder the lead from
the battery rear insulator assembly. Take
out the rear insulator assembly.

2. Unscrew the three screws and
remove rear insulator bracket.

d. Remuve the two screws in bat-
tery front insulator and 1ift off the
battery front insulater assembly with
the two leads.

4. Unscrew the three screws and
remove the front insulator bracket.

D1 Remove the battery spring sup-
port which carries the battery retaining
spring. .

(d) TOREMOVE SPRING CONTACT ASSEM-
BLY.

1. Unsolder the electrical con-
nection and remove the wire and wire
protection tube,.
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2. Remove the two screws and 1ift
off the washers, bushings, spring contact
assembly and contact insulation.

NOTE: The contact spring is soldered
to the contact plate.

d. If necessary, the two spacing
pillars may be removed from the right
side plate.

() TO REMOVE AND DISASSEMBLE RIGHT
SIDE COVER ASSEMBLY.

1. Remove the three screws that
secure the right side cover to right side
plate and take out the cover.

2. Remove the four serews and 1ift
off the celluloid card.

3. Unscrew the two screws and re-
move the worm wheel index.

4. The giass is cemented to the
right side cover and may be removed by
heating the plate to soften the shellac.

NOTE: The worm wheel assembly, worm
assembly and plunger must not be
disassembled as this will destroy
the accuracy of the instrument.

(5) TO DISASSEMBLE LEFT SIDE PLATE
ASSEMBLY.

NOTE: The cover assembly was previ-
ously removed when the left side
plate assembly was separated from
the right side plate assembly.

{a) Loosen the two adjusting screws
with prism adjusting hook (PQ-3152) and
take the horizon prism holder assembly
off the carrier.

NOTE: The horizon $rism ts cemented
to the holder with shellac and, 1f
necessary, can be removed by dissolv-
ing the shellac in alcohol. This
will usually involve repainting and
resilvering of the prism,

(b) Remove the nut with the hex nut
wrench (P3-4614), and take out the lock-
washer, washer and the horizon prism
carrier.

(c) Remove the two mounting screws
and take the adjusting plate out of the
left side plate. The two adjusting screws
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may be removed from the adjusting plate
if necessary.

(d) Remove the screw that holds the
shade glass assembly, to the left side
plate and take out the assembly and the
spacer washer.

NOTE: The shade glasses must not be
removed from the shade glassholder
as they are cemented in place.

(e) Remove the two screws and take
the two insulating washers, contact
spring assembly, contact spring insula-
tor, stationary contact spring assembly
and the insulating bushing out of the
left side plate. Hemove the switch button.

NOTE: The contact spring assemblies
will not be further disassembled as
the contacts are riveted to the
springs.

bh. TYPE A-7 (A-BA) AVERAGING DEVICE
(BJ-1) .

* (1) TO REMOVE AVERAGING DEVICE FROM
SEXTANT., - Place the sextant on a bench
with the averaging device facing upward.
Loosen the four averaging device ad-
justing screws and carefully 1ift the
device from the sextant.

(2) TO REMOVE SEGMENT ASSEMBLY FROM
COVER.

NOTE: The segment assembly is mount-
ed on the cover and on lapped taper
bearings. Hence, it should be hendled
very carefully to prevent injury to
the bearing surfaces.

(2) Loosen the brake spring adjust-
ing screw sufficiently to slaken the
tension of the brake spring.

(h) The lock lever must be removed
as it hinders further disassembly. This
is accomplished by unscrewing the lock
lever stud and removing the lever.

. (c) The segment assembly canbe re-
moved from the cover by loosening and re-
moving vernier retaining stud and stud
lockirig nut. Place the device face down,
pull the brake spring away from the
cover, and carefully 1ift the segment
assembly out of the device. Take out the
lock lever stud spacer.
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(3) TO DISASSEMBLE SEGMENT ASSEMBLY.

NOTE: The verniershoe assembly, at-
tached to the segment assembly by
the spring pin, should not be re-
moved unless for replacement. See
paragraph 3., this section.

(a) To remove brake spring, unscrew
two brake spring screws.

(k) The segment stop pilns may be
unscrewed from the segment,

(4) TO REMOVE DIAL AND VERNIER,

(a) To remove the dial, remove
three dial screws and adjusting screw
housing, together with adjusting screws.

{(b) The vernier and vernier bear-
ing may be 1ifted off, the vernler re-
taining stud already removed. These
Earts may be separated by removing the

hree vernier bearling screws. The vernier
‘and the bearing are machined to fit as a
unit. They must be kept together. 3

INDEXED PARTS LIST

T. 0. No. 05-35-4

- {¢) The vernier springis now free,

(5} TO REMOVE VERNIER STOP LEVER AS-
SEMBLY. - Unscrew the stop lever stud.
Remove the vernier stop lever assembly
and stop lever washer from the cover.,
The vernier stop lever assembly eannot
be further disassembled.

(6) TO REMOVE AND DISASSEMBLE SEHG-
MENT STOP SCREW SUPPORT.

(a) Remove support and lockin
screws. The support can be separate
from the cover.

(b) Unscrew segment stop screw
from the support. To remove agjusting
knob from the segment stop screw, loosen
the adjusting knob stud and slide knob
off the segment stop screw.

¢. TYPE A-7 (3003-A and 3003-B),

(1) T0O REMOVE AND DISASSEMBLE BJ-4
AVERAGING DEVICE (Refer to figure 22),

INDEX NO. PART NO.
1 PB-23410-1
2 PB-23411-1
3 PB-23403-1
4 PB-23413-1
B FFi1-0-205E
6 PC-23418-1
7. TP-0-700588
8 PB-23406-1
9 PB-23407-1

10 PC~23417-1
11 FFi1-0-202%
12 PB-23416~1
13 PB-24654-1
14 FF1i1-0-20588
15 FFi1-0-202
16 PB-23402-1
17 N-0-2
i8 PB-23404-1
19 PB-23408-1
20 PB-23412-1
21 PB-23446-1
22 PB-23401-~1
23 PC-23426-1
24 PB-23438~1
25 - PB-23415-1
26 FFi1-0-102E
27 B-0-358
28 PB-23405-1
29 PB-23447-1
30 FFi1-0-210E
NOTE: Part Numbers Are Identical For 3003-A4 and 3003-B.

Figure'zz - Sectional View - Averaging Device - Pioneer BJ-W

Revised 10-10-42

- .
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(g) Place the sextant ona bench in
its normal upright position. Loosen the
two Screws (30) one each in the upper
left and lower right corners, respective-
ly, of the cover.

(b) Press the trigger (6) backward,
and holding the trigger in thisposition,
loosen the screw (5) on the buse plate
through the cutout in the trigger. Lift
the device from the sextant.

(¢) Remove the pivot stud (22) and
separate the trigger operated pencil as-
sembly (6) from the base plate (10).

(d) By means of the knurled end,
unscrew the pencil assembly and back it
out of the trigger (6).

(e) Unscrew the sleeve (12) from
the sleeve and pin assembly (13) and re-
move the pencil lead (24) and the collet
(25) .

(f) Remove the snap ring (4) and
take the sleeve and pin assembly and
spring (2) out of the pencil housing (1y.

NYOTE: Do not remove the pin (3) from
the sleeve and pin assembly as 1t 1s
soldered in place. ;

NO.

05-35-4

(g) Remove the screw (26) holding
the cover onto the base plate (10). Take
out the cover (28), ratchet (18), ratchet
in$t (16), ball (27) and detent spring

29) .

(b) Remove the screw (11) and lock-
washer and take the ratchet stop spring
(8) out of the base plate.

(i) Remove the screw (14) and the
nut {(17) as they hinder the removal of
the ratchet spring.

(j) Remove the screw (15) and lock-
washer and take the ratchet spring (18)
off the stop (8).

(k) Hold the stop (8) securely and
remove the taper pin (7) using a sultable
punch. Slide the trip pin (20) out of the
base plate (10} and take out the stop
(8) and the trigger spring (21).

{2) TO REMOVE TELESCOPE ASSEMBLY. -
Remove the four screws from the right
side plate and one screw from the left
side plate. Carefully lift the telescope
assembly from the side plates.

(3) TO SEPARATE LEFT AND RIGHT SIDE
PLATE ASSEMBLIES (Refer to figure 23).

LIS

5

VIEW WITH COVER REMOVED

Figure 23 - Left

Side - Sectional View - Aireraft Sextant -
Type A-7 (3003-4, 3003-B)

-28-
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(a) Remove the three screws (25)
and 11ft the left side cover assembly
(26) out of the left side plate (14},

(k) Unsolder the two wires from the
contact spring assemblies (4 and 5).

(¢} Remove the two nuts (7) and the
serew (13) and separate the left side
plate assembly from the right side plate
assembly.

NOTE: Guide the wires through the
holes in the left side plate f14)
while separating the assemblies.

(4) TO DISASSEMBLE TELESCOPE ASSEM-
BLY. (Refer to figure 24),

(g) TO REMOVE AND SEPARATE BUBBLE
AND EYEPIECE PRISM ASSEMBLIES.

k 1. Rotate the egepiece prism as-
sembly to an angle of 45° with respect to

T, 0. No.

05-35-4

the telescope body. Remove the four
screws (52) in top of bubble chamber and
tow screws (82) on the left side of bub-
ble chamber. The eyeplece prism assembly
and the bubble assembly may now be re-—
moved from the rest of the telescope as-~
sembly. :

2. With the eyeplece prism assem-
bly st11l in a 45° position, remove the
four screws (69) which secure the eye-
plece prism assembly to the retainers
(51) at bottom of the assembly, Remove
the assembly, the two retainers and the
spring washer from the top of the bubble
assembly.

(b) TO DISASSEMBLE TELESCOPE CAST-
ING ASSEMBLY,

1. Remove the set screw (37) and

pull the objective lens assembly out of
the astigmatizer cover assembly (92).

ARMY TYPE

INDEXED PARTS LIST ARMY TYPE
. 2 . A-7 AT
FOR LEFT SIDE - AIRCRAFT SEXTANT (3003-A, 3003-B) PIONEER TYPE PIONEER TYPE
3003-a 3003-B
(SEE Fig. 23) :
INDEX KNO. PART NAME PART NO. PART NO.
1 Bushing ~ Insulating FB-9281
2 Washer - Insulating PB-9278
3 Screw Fil-0-204
4 Spring Assembly - Stationary Contact PB-9605
5 Spring Assembly - Contact PB-9604
6 Insulator - Contact Spring PB-9280
T Nut 342-8
8 Plate +‘Adjustin§ 342-11
9 Screw - Horizon Adjusting 342-129
10 Screw - Shade Holder 342-6
11 Washer - Spacer PB-23065-~1
12 Shim ; PB-24662-*
13 Screw - Battery Spring Suppoert PB-9747
14 - Plate - Left Side PD-8248
15 Screw F11~0-102B
16 Spring - Shade Holder PB-1(0698
17 an ~ Dowel PR-9239
18 Shade Assembly PB-98658
19 Prism - Horizon PR-8660
20 Button - Swilte PB-0277
21 Serew . R~-0-606
22 Nut : N-0-10
23 Lockwasher IW-0-10
24 Washer W-0-10
25 Screw . Fi1-0-202B1L
26 Cover Assembly - Left Side PR-10023
27 Carrier -~ Horizon Prism PC-9214
28 Screw - Horizon Adjusting 342-129

* See Parts List For Dash Numbers

Part Numbers Listed In The First Column Are Identical

For Each Instrument Unless Otherwise Indicated.

‘Revised 10-10-42
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INDEXED PARTS LIST

FOR RIGHT SIDE - AIRCRAFT SEXTANT (3003-A, 3003-B)

(See Fig. 24)

ARMY TYPE
A-T
PIONEER TYPE

H -

ARMY TYPE
A-T
PIONFEER TYPE

30

INDEX NO. PART NAME PART NO, PART NO.
1 Bushing and Worm Assembly PC-20637
2 Ring - Seating PB-20632
3 Bezel - Worm bushing PB-20624-2
4 Screw Fi1l-0-002
5 Brake Assembly -~ Scale drum PB-10775
6 Washer -~ Lower stop PB-20620
7 Screw F-0-003
8 Drum - Worm scale PC-23425-1
a Nut N-0-8
10 Cover - Scale drum PC-23426-1
i1 Washer - Upper stop PB-20627
12 Washer - Spacing PB-20625
13 Washer - Intermediate stop PB-20628
14 Screw F-0-002
15 Ring - Lubber line PB-9274
16 Wheel - Worm PB-20792
17 Dial - Worm wheel PC-23482-1
18 Screw - Adjusting 251~152
19 Dowel PB-5010
20 Secrew -~ Locking PB-5490
21 Screw, - Dial PB-22862-1
22 Cover ~ Right side i 342-4
23 Card - Celluloid 342-63B
24 Screw J42~154
25 Screw F-0-002
26 Spring - Worm shaft plunger PB-9254
27 Ball - Steel B.0-68
28 Worm PC-20636
29 Plunger - Worm shaft PB-9253
30 Spring -~ Worm shaft plunger PB-9254
31 Screw — Worm shaft unger PB-~9252
32 Plug -~ Worm shaft plunger PB-11324
33 Prism -~ Index . PB-9659
34 Plate -~ Right side PD-22819-~1
35 Mask Assembly - Objective lens PB-9232
36 Tube - Wire protection PB~9029-3
37 Screw Fi1-0-202BL 11-0~203BL
38 Spring - Astigmatizer PB-9243
39 Insulation -~ Contact PB-g921
40 Contact Assembly ~ Spring PB-11100
41 Screw - ILubber 1line ring lock PB-9273
42 Screw Fi11-0-002B
43 Washer W-0-0B :
14 Bushing 342-126
45 Screw F11-0-210B Fi1-0-207B
46 Nut - Astigmatizer lens PB-3805
47 Plate Assembly - Astigmatizer PB-9567-1
48 Knob - Astigmatizer ' PB-g245
49 Screw - Ast%Ematizer knob adjusting PB-11032
50 - Glass -~ Astigmatizer PB-9241
51 Retainer PB-23583-1
52 Screw Fi1-0-409B
53 Ring - Lens retaining PB-9219
54 Pla%e ~ Prism retaining PB-12476
55 lens - Etched fileld PB-20142-1
56 Carrier Assembly - Eyepiece prism PD-18330-1
57 Screw -~ Set : 08-0-2038
58 Prism ~ Eyeplece PB-12472-1
59 Screw -~ Short refaining PB-9212-1
60 Ring -~ Adjusting PB-9210
61 Housing - Eyepiece lens PB-9207
ROTE: Part Numbers Listed In the First Column Are Identical
For Each Instrument Unless Otherwise Indicated.
Revised 10-10-42 - 31 - RESTRICTED
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INDEXED PARTS LIST .

FOR RIGHT .SIDE - AIRCRAFT SEXTANT (3003-A, 3003-B)

(See Fig. 24)

INDEX PART NAME
62 Mounting Assembly - Eyepiece buffer
63 Nut -~ Eyepiece
64 Lens ~ Eyepiece
65 Spring - Mounting
66 Bezel - Eyepiece
67 Screw - Long retaining
68 Serew
69 Screw
70 Plug - Bubble chamber
71 Bottom - Bubble
72 Ring - Glass retalner
73 Ring
T4 Screw
75 Cap Assembly - Diaphragm
76 Nut - Bubble chamber
77 Prism -~ Roof
78 Body - Telescope
79 Support - Prism
80 Ring - Spacing
81 Serew - Prism
82 Serew
83 Bracket - Front insulator
84 Serew '

85 Contact - Battery front

86 Insulator Assembly - Battery front
87 Screw

88 Lens - Astigmatizer

89 Ring - Astigmatizer mounting
a0 Screw ~ Lock

91 Nut - Astigmatizer lens

92 Cover Assembly - Astigmatlizer
93 Ring - Lens

94 Disaphragm :

95 Spring Assembly - Retaining
96 Screw

97 Bracket - Rear insulator

98 Insulator Assembly - Battery rear
99 Screw - Insulator

100 Washer - Insulating

101 Washer - Screw
102 Support - Battery spring

103 Nut
104 Ring - Lens
105 Tube Assembly - Objective lens
106 Ring - Spacing
107 Shutter Assembly - Horizon
108 Lens - Objective

109 Pivot - Regulating

110 Screw ~ Prism adjusting

111 Pillar -~ Spacing

112 Carrier - ?ndex prism

113 Holder - Index prism

114 Support -~ Worm wheel

115 Bearing - Worm wheel support
116 Washer
117 Nut
118 Pin - Dowel
119 Hnusing -~ Bearing

120 Pin - Dowel

121 Screw

122 Ring - Bearing retainer

123 Screw

ARMY TYPE
A-7
PIONEER TYPE
3003-A

PART NO.
PB-~9554-1
342-29
342..358
PB~9244
342--82B
PB-g211-1
F.0-102B
F-.0-203B
PB-11590
PH-9221
PB-~9220
PB-20614
F-0-102BL
PB-23598~3
PB-23597-1
342-86
PD-22824-1
PB-9235
PB--8213
342-88B
F11-0-403BL
PB-9650
Fi1-0-202B
PB-38654
PB-9923-2
FFil1-0-303N
342-67
342-119
PB-9242
PB-3805
PB~10019
PB-6180
PB-11445
PB-10563
FFi1-0-303B
PB-3652
PB-9924-1
PB-9655
PB-9752
PB-9751
PB-9997
N-0-4B
PB-6179
PR-9284
PB-7983
PB-9754
PB-6753
PB-9218
PB-9689
PB-9927
PC~-23507-1
PB-9216
PC-23453-1
PB-23434-1
342~175
N-0-10BK
PB-9239
PC-23452-~1
PB-19748
FF11-0-103B
PB-23783-1
Fi1-0-6034B

NOTE: Part Numbers Listed In The First Column Are Identical
' For Each Instrument Unless Otherwise Indicated.

Revised 10-10-42
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ARMY TYPE
A-7
PIONEER TYPE
3003-8B

PART NO.

PD-242406-1

PC-23956-1
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2. Remove the three cover screws
(45) which hold the astigmatizer cover
assembly onto the telescope body (78).
Remove the cover assembly. Unhook the
spring (38) attached to the pin on the
cover assembly and similar pin on the
astipmatizer plate assembly.

NOTE: The telescopbe tube on type
3003-4 is e shrink fit into the a-
stigmatizer and cannot be removed.
On type z003-B, the telescope tube
and astrgmatizer ccver are die cust
as a untt. )

3. Remove the astigmatizer plate
assembly (42) with the astigmatlzer lens
and glass from the pivot bushing in the
telescope body.

NOTE: If necessary, the astigmaiizer
knob (48) with the knob adjusting
screw ?49) may be removed from the
astigmatizer plate assembly by un-
screwing 1t.

4. Remove the prism screw (81)
and take the body prism (77) and the
prism support (79) out of the telescope
body (78?. '

NOTE: Care must be taken to prevent
damaging the prism during this oper-
ation.

{(c) TO REMOVE ASTIGMATIZER LENS
AND GLASS.

1. Loosen the set screw (90) on
the edge of the astigmatizer plate and
remove the astigmatizer lens nut (46)

‘using lens nut wrench (PR-6004). The
astigmatizer glass (50) may then be re-
moved.

2. Remove the set screw (90} and
1ift out the mounting ring (89) in which
the lens 1s held. Remove the astigmatizer
lens nut (91) with lens nut wrench (Pg-
6004) and take out the spacing ring (80)
and astigmatizer lens (88).

(d) TO DISASSEMBLE CBJECTIVE LENS
ASSEMBLY. - Remove the lens lock ring
(83) with lens lock ring wrench (Py-6001)
and btake out the diaphragm (94), lens
ring (104), objective lens (108) and
spacing ring (106). Mark the front sur-
face of the objective lens with soft wax
pencil so that it may be replaced in the
same position.

NO.
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NOTE: Further disassembly wili not be

undertaken as the horizon shutter
assembly (10%) and the objective lens

mask assembly (g35) are staked to the

objective lens tube assembly (105). -
The cbjective lens and the spacing

ring must be kept together as e unit.

The spacing ring has been selected

to provide the proper focal length

for the vbjectrve lens and must not

be interchanged with vther objective

lenses and spacing rings. [f either
the elements vf the lens or the spac-

tng ring are damaged replace with the

cbjective lens and ring assembly

(PB-z5034-1).

(e) TO DISASSEMBLE EYEPIECE PRISM
ASSEMBLY. :

1. Remove the three short retain-
ing screws (59) and one long retaining
screw (67) from the eyepiece prism car-
rier assembly. Remove the eyepiece lens
ring and housing assembly and the buffer
mounting assembly from the eyepiece prism
carrier assembly.

2. Unscrew the eyeplece bezel
(66) from the inside of the lens housing
with the eyepiece bezel wrench (PQ-6003)
and remove the eyepiece lens (64).

3. Remove the eyepiece nut (863)
from the buffer mounting assembly (62)
using eyepiece nut wrench (Py-6002) and
take out the mounting spring (65). Re-
move the eyeplece buffer mounting assem-
bly from the eyepiece lens ring and hous-
ing assembly.

CAUTION: Do not remove the adjusting
ring [6o) from the eyepiece lens
housing (61) as these parts are
matched., I[f either of these parts is
damaged replace with a new matched
eyepiece lens ring and housing as-
sembly.

4., Loosen the six setb screws {(57)
in the prism carrier (56). Remove four
plate screws (68) from the bottom of the
prism carrier assembly. Take out the
prism retaining plate (54) and the eye-
piece prism (58).Care must be taken that
the prism is not damaged during this op-
eration. -

(£) TO DISASSEMBLE BUBBLE ASSEMBLY.
1. Remove the three ring screws

(74). Take out the ring (73) and glass
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retalner ring (72) from the bottom of the
bubble assembly-

2. Remove the lens retaining ring
(53) from the top of the chamber.

3. ﬁemovethebuhble chaumber plug
(70) and drain the fluid.

4. The bubble bottom (71) and the
field lens (55) may be removed by heating
the assembly enough to soften the shellac
which holds them in the bubble chamber.

5. Remove the diaphragm cap &s=
sembly (75) by unscrewing 1t from the
bubble chamber. The bubble chamber nut
(76) attached to the diaphragm cap must
be loosened during thls operation.

NOTE: Further disassembly will not be
undertaken as the diaphragm is sol-
dered to the bubble chamber. If dam-
aged, replace the entire bubble cell
assembly.

(5) TO DISASSEMBLE RIGHT SIDE PLATE
ASSEMBLY (Refer to figure 34).

(a) TO DISASSEMBLE INDEX PRISM AS-
SEMBLY . i

1. Remove the two prism adjusting
screws (110) and adjusting pivot (109)
from the bottom of the index prism car-
rier (112) with prism adjusting hook
(PQ-3152) and 1ift the index prism as-
sembly from the carrier (112) .

2. The index prism (33) is ce-
mented to the index prism holder (113)
with shellac. To remove the prism, place
the prism and prism holder in alcohol
until shellac is dissolved.

NOTE: Removal of the prism will usu-
ally involve repainting and restlver-
ing of the brism.

(p) TO DISASSEMBLE RIGHT SIDE COVER
ASSEMBLY.

1. Remove the three screws {(24)
on the edge of the right side plate (34)
that hold the right side cover assembly
in place. Remove the cover assembly from
the right side plate.

2. Remove the four screws (25)
and 1ift off the cellulold card (23) from
the right side cover (22) .

T. 0. NoO.
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3. Remove the two screws and 1ift
out worm wheel index.

4. The glass 1is cemented to the
right slde cover and may be removed by
heating the right slde cover (22) to
soften shellac.

(¢) TO DISASSEMBLE WORM SCALE DRUM
ASSEMBLY.

1. Unscrew the scale drum cover
(10) from the worm scale drum assembly.

2. Holding the end of the worm
gear shaft by means of a pin or a wrench,
remove the two nuts (9) using hex nut
wrench (PQ-4614). Lift off the worm scale
drum assembly, the stop washers (13) and
the spacing washers (12).

NOTE: If necessary, the upper stop
washer (11) may be removed from the
.worm scale drum (8) and the lower
stop washer (6) from the right side
plate by removing the three screws
(7 and 14) from eachwasher. In order
to facilitate the location of the
lower stop washer correctly upon re-
assembly, scribe a mark locating the
position of the protrusion of the
lower stop washer on the plate cast-
ing. 4 similar procedure should be
followed in marking the position of
the protrusion of the upper stop
washer in the scale drum,

3. Remove the two screws (4) and
take the scale drum brake assembly (5)
off the right side plate.

(d) TO REMOVE BUSHING AND WORM AS-.
SEMBLY .

NOTE: The worm wheel support assem-
bly, bushing and worm assembly, and
plunger cannot be disassembled with-
out destroying the accuracy of the
instrument. They may be disassembled,
if necessary for replacement pur-
poses, but the parts must be recali-
brated upon reassembly.

1. Remove the two SCTews from the
jubber line plate and take out the plate.

2. Remove the lubber line lock-
ing ring screw (41) and 1ift off lubber
line ring (15). '

3. Remove the worm bushing bezel

(3) from the right side plate using bush-
ing bezel wrench (PQ-4695) .
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4. Remove the worm shaft plunger
plug (32) and back out the worm shaft
plunger screw (31) using plunger adjust-
ing screwdriver (PQ-4616) to permit re-
moval of the worm shaft plunger spring
(30) and plunger (28). Carefully turn
the bushing and worm assembly (1) until
it disengages the worm wheel. Remove the
assembly from the right side plate.

NOTE: Since the mesh of the worm and
the worm wheel is extremely critical,
care must be taken not to damage the
gear teeth of the worm. It 1s advis-
able to protect the worm gear teeth
with e small piece of tape until the
worm and bushing assembly (1) is re-
assembled in the right side plate.
The worm (28) and seating ring (2)
must not be removed from the worm
bushing as they are lapped and spun
in place. If damaged, replace the
entire bushing and worm assembly.

5. Remove the steel ball (27) and
worm shaft plunger spring (26) from the
. right side plate. .

{(¢) TO DISASSEMBLE WORM WHEEL SUP-
PORT ASSEMBLY.

1. Remove two screws (21) from
worm wheel dial (17) and 1ift off worm
wheel dial from worm wheel support (114).

2. Remove the nut (117) with the
hex nut wrench (PQ-4614) and remogve the
washer (118). Take out the index prism
carrier (112) and the dowel (118) from
worm wheel support assembly.

NOTE: Since the index fprism carrier
1s a lapped fit with the worm wheel
support, adamaged or worn index prism
carrier will necessitate replace-

ment with o new worm wheel support
assembly,

3. Remove the two locking screws
(20) and two adjusting screws (18) and
1ift the worm wheel (16) from the worm
wheel support (114).

4. Remove the three screws (121)

and 1ift the bearing retainer ring (122)
from the right side plate.’

5. Remove the three screws (123)
that secure the bearing housing to (119)
the right side plate. Lift the bearing
‘housing (119), worm wheel support bear-—

~35.
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ing (115) and the worm wheel support
(114) as & unit from the right side
plate. These parts may be separated by
pulling them apart.

NOTE: These three parts are Fitted
together and if any of these parts
15 replaced with a new one, 1t will
have to be fitted to the other parts
upon reassembly. If the worm wheel
support is damaged it will be neces-
sary to replace the entire worm wheel
support assembly.

(£) TO REMOVE BATTERY HOLDER.

1. Remove the nut (103) screw
washer (101) insulating washer (100) and
the screw (99) that secure the battery
rear insulator assembly (98) to the rear
insulator bracket (97). Take out the bat-
tery rear insulator assembly (98). Un-
solder the wire from the rear insulator
assembly if necessary.

2. Remove the three screws (96)
and)take of £ the rear insulator bracket
(97) .

2. Remove the two screws (84) in
battery front insulator assembly (86) and
1if; off battery front insulator assembly
(86) .

NOTE: The battery front contact (85)
will not be disassembled as it 1is
riveted to the insulator.

4. Remove the three screws (87)
?nd}take off front insulator bracket
83).

8. Remove the battery spring sup-
port (102) which carries the battery re-
talning spring (95).

_ (g) TO REMOVE SPRING CONTACT AS-
SEMBLY.

1. Unsolder the electrical con-
nection on the spring contact (40) and
rem?ve the wire and wire protection tube
(36) .

2. Remove the two screws (42) and
1ift off washers (43), bushings (44),
spring contact assembly (40) and contact
insulation (39).

NOTE: The contact spring is soldered
to the contact plate.
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d. If necessary, the two spacing
pillars (111) may be removed from the
right side plate (34).

(6) TO DISASSEMBLE LEFT SIDE PLATE
ASSEMBLY {(Refer to figure 23).

NOTE: The cover assembly was previ-—
ously removed when the left side
plate assembly was separated from
the right side plate.

(a) Remove the two herizon adjust-
ing screws (28) with prism adjusting hook
(PQ-3152) and remove the horizon prism
holder assembly from the horizon prism
carrier assembly (27).

NOTE: The horizon prism (19} is ce-
mented to the holder by means of
shellac and, if necessary, may be re-
moved by dissolving the shellac in
alcohol. This will usually involve
repainting and resilvering of the
prism.

() Remove the nut (27) using hex
nut wrench (PQ-4614) and take out lock-
washer (23), washer (24) and the horizon
prism carrier assembly (27) with the two
dowel pins (17). The horlizon prism car-
rier assembly cannot be disassembled
further as the carrier stud is staked on
the prism carrier.

(¢) Remove the two mounting screws
(21) and take out the adjusting plate
(8) from the left side plate (14). The
two adjusting screws (9) may be removed
from the adjusting plate (8) if necessary.

(4) Remove the two screws (15) from
bottom of left side plate and 1lift off
shade holder spring (16).

(e) Remove the serew (10) that holds
the shade glass assembly (18) to the.left
side plate (14) and take out the shim
(12) shade glass assembly (18) and the
spacer washer (11).

NOTE: The shade glasses may be re-
moved i1f nmecessary tor replacement,
by heating the shade glass assembly
enough to soften the cement. Early
models of the type 3003-A did not
contain a shim between the screw end
the shade glass assembly.

() Remove the two screws (3) and
take the two washers and insulating wash-

05-35-4

ers (2) contact spring assembly (5), con-
tact spring insulator (6), stationary
contact spring assembly {(4), and the in-
sulating bushings (1) out of the left
?18? plate {14) . Remove the switch button
2 -

NOTE: Do not disassemble the contact
spring assemblies as the contacts are
riveted to the springs.

3. INSPECTION AND REPAIR.
8. GENERAL-.

(1) After disassembly, it is essen-
tial to keep all parts absolutely clean
and free from dust so that the complete
instrument will function properly when
reassembled. '

(2) Inspect all parts for wear or
damage; replace if necessary. Make sure
that all parts are clean.

b. OPTICAL SYSTEM.

CAUTION: Do not use oil on any part
of the optical system.

(1) Inspect lenses and glasses for
cracks and replace if defective. :

(2) Inspect the surfaces of the prism
for defective silver or paint. Reslliver
or repaint the surfaces if necessary.

(3) Check the prisms for cracks or
any other defects and replace, if neces-
sary. :

(4) Inspect luminous painted surfaces
and repaint 1f necessary.

(5) Inspect the shade glass assembly.
If any of the shade glasses are cracked,
remove the defective glass and replace
with a new shade glass.

(6) Make sure all prisms, lenses and
glasses are clean before reassembling
them into the 1lnstrument.

¢. WORM WHEEL SUPPORT ASSEMBLY.

(1) Inspect the worm and bushing as~
sembly and the worm wheel for wear or
damage. If either worm and bushing as-
sembly or the worm wheel is chipped or
defective, replace with a new part. These
parts must be kept free of dust and dirt
before reassembling them in the instru-
ment. )
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_ (2) Check the ball bearing for dirt,
dust, rust, scratches and pits. Replace
if necessary. '

CAUTION: Do mot use oil on any part
of the worm wheel support assembly.

d. WIRING

(1) Inspect wiring for any defects
or poor connectlions.

{2) Check for proper illumination
from 2 volt lamp on type A-5 (1067).

(3) Polish contact points witha fine
grade of crocus cloth.

e. TYPE BJ~-1 AVERAGING DEVICE. - The
BJ-1 averaging device does not require
any regular periodic inspection as there
is very little friction in 1ts moving
parts. If persistant irregularities in
readings are noted, despite readjust-
ments, disassemble and inspect parts for
damage and wear. Inspect the vernier shoe
assembly for damage to the brake shoe
spring and brake shoe. Check the brake
surface of the shoe for wear or pitted
surface. Any indications of damage or
wear which affects the accuracy of the
device will necessitate sending the en-
tire averaging device back to the manu-
facturer for replacement of parts as a
new vernier shoe assembly must be lapped
to insure perfect fit with the vernier.
Inspect carefully the followling parts
particularly the moving surfaces that
have a close fit with other parts; dial,
vernier, vernier bearing, segment, and
cover. If surfaces are pitted and re-
placement 1is necessary, the entire de-
vice should be sent to the manufacturer
and the new parts lapped to fit. Inspect
vernier stop lever spring and lever. If
damaged or worn, replace with a new ver-
nier stop lever assembly. Inspect verni-
er spring for fit and wear. This 'spring
can be bent to give more friction but if
worn, replace with a new one. Check the
fit of the adjusting screw in the adjust-
ing screw housing, replace 1f necessary.

£. TYPE BJ-4 AVERAGING DEVICE. - The
BJ-4 averaging device does not require
any regular periodic inspection as there
is very little friction in 1its parts.
If irregularities in readings cannot be
remedied by readjustment, inspect parts
for damage or wear. Inspect the pencil
lead, if the point is dull, remove the

No.
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lead and sharpen to a fine, sharp point.
Check the fit of the sleeve and replace
if a loose fit. Check the fit of the
stud jolning the trigger and the base
plate and replace it if necessary. In-
spect the trigger spring, any indication
of wear will necessitate replacement of
spring. Inspect the ratchet spring and
ratchet stop spring, if they cannot be
adjusted by bending, replace them. Check
the fit of the adjusting screw, replace
if necessary.

4. REASSEMBLY.

a. TYPE A-5 (1067). -

(1) TO REASSEMBLE LEFT SIDE PLATE AS-
SEMBLY.

(a) Place the switch button in the
hole provided in the left side plate and
fasten two insulating bushings, contact
spring assembly, contact spring insula-
tor, stationary contact spring assembly,
two insulating washers and two screw
washers onto the left side plate with
two screws.

(p) Fasten the spacer washer and
shade glass assembly on the left side
plate with the shade holder screw.

(g¢) Fasten the shade
into place on the bottom of
plate with the two screws.

(d) Set the adjusting plate in place
and fasten with the two mounting screws.

holder spring
the left side

(g) Key in and cement the horizon
prism on the horizon prism holder with
Varnish, Shellac, Spec. TT-V-91A.

NOTE: No strain must be placed on the
prism when cementing i1t in place.

{(f) Fasten the horizon prism hold-.
er assembly on the horizon prism carrier
assembly with the two horizon adjusting
SCTews.

(g} Siide the horlzon prism assem-
bly into the left side plate, place the
two dowel pins in the holes provided,
and fasten the horizon prism assembly in
place with thenut, lockwasher and washer,

(h) Place the two adjusting screws
into the adjusting plate.
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(2) TO REASSEMBLE RIGKT SIDE PLATE
ASSEMBLY.

(a) TO REASSEMBLE SPRING CONTACT
ASSEMBLY.

1. Fasten the contact insulation,
spring contact assembly, the two bushings
and washers on the right side plate with
two screws.

2. Fasten the two spacing pillars
to the right side plate. 8lide on the
wire and the wire protecting tube on the
top plllar and solder the end of the wire
to the spring contact assembly.

05-35-4

(b) TO REASSEMBLE BATTERY HOLDER.

l. Fasten the front insulator
bracket on the right side plate with the
three screws.

2. Fasten the battery front in-
sulator assembly to the bracket with the
two screws.

3. Fasten the rear insulator
bracket into place with the three screws.

4. Resolder the wire from the
front insulator assembly to the rear in-
sulator assembly (refer to wiring diagram
figure 25) and fasten the rear insulator
assembly, insulating washer, and screw

~ washer onto the bracket with the screw

and nut.

RINGLIGHT SWITQH—/

RIGHT _SIDE PLATE\\

\( 8
LAMP / j _
LAMP SOCKET |

RINGLIGHT LAMP SOCKETWmNGUGHT LAMP
g

i Ei].

 _  —REAR CONTAGT

»

SWITCH BUTTON

SWITGH CONTACT

Figure 25 - Wiring Diagram ~ Aircraft Sextant -~ Type A-B (1067)
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5. Fasten the battery spring sup-
“ pert, which carries the battery retaining
spring, into place on the right side
plate. :

(¢) TO REASSEMBLE INDEX PRISM AS-
SEMBLY.

1. Key in and cement the index
prism on the Index prism holder with
Varnish, Shellac, Spec. TT-V-01.

2. Place the iﬁdex prism assem-—
bly on the index prism carrier and secure
in place with the two adjusting screws

and adjusting pivot.

NOTE: Adjustment of the index prism
‘assembly will be made during final
“adjustment of the tnstrument.

(3) TO REASSEMBLE TELESCOPE ASSEMBLY.

(2} TO REASSEMBLE BUBBLE ASSEMBLY .

1. Solder the diaphragm to the
expansion chamber screw and then, to
this, solder the screw washer to form
the diaphragm assembly. Use Non-Corrosive
Soldering Paste, Spec. 2-89, and, after
soldering, clean the surfaces carefully
with Benzine, Spec. 4-1016, or some other
solvent and then wash with very hot water.
The surface of the diaphragm, is against
the liqguid in the chamber and must be
cleaned very carefully.

2. Tin with soft solder the shoul-
der and the side of the ring against
which the diaphragm is attached. Clean

NO.

all flux off well. Solder the diaphragm.

assembly in position, using Non-Corrosive
Soldering Paste, Spec. 2-89, only on the
outside of the diaphragm.

3. Place the bubble cell assenm-
bly on a hot plate and hold at such a
temperature that the shellac will remain
in a fluid state on the surface of the
cell.

4. Place a very thin layer of
Varnish, Shellac, Spec. TT~V-91 on the
shoulder upen which the bubble bottom
glass rests. Set the bubble bottom glass
on the shellac. Put another layer of
shellac at the jJjoint between the glass
and the metal. It is important to avold
getting shellac inside the cell.

5. While the shellac is still
fluid, screw the retaining ring in place.

-39
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It should be screwed down sufficiently
to hold the glass inplace without strain-
ing the glass.

6. The field lens should then be
cemented to bubble chamber top in the
same manner in which the bubble bottom
glass was cemented. The lens must be
placed in such a manner that the cross
lines on the lens are in the proper po-
sition. Be sure that the lens sets flat
in the bubble chawmber as improper seat-
ing will introduce an error. Place the
lens retaining ring in position above
the lens.

7. Insert one end of a capillary
tube about 6 inches long into the hole
reamed for the taper pin. The end of the
tube should taper to fit snugly into the
hole. The other end should be dipped un-
der the surface of a quantity of Xylene,
Spec. AN-R-X-876. ’

8. The whole setup, described in
the preceding paragraph, should be placed
in an alr-tight chamber and subjected to
a partial vacuum for about 20 minutes. A
pressure of 25 or less millimeters of
mercury 1is satisfactory. By this process
the chambers are evacuated and alr is
also removed from the liguid. As an add-
ed precaution it is advisable to subject
the liquid previcus to filling the cham-
ber, to the above-mentioned partial vac-
uum for at least 30 minutes,

9. Allow air to enter the air-
tight chamber slowly. This forces liquid
into the bubble eell chamber.

10. Remove the caplllary tube and
f11l the chamber completely with liquid.
If a small bubble of air remains in the
chamber, the cell should be tilted so
that it will pass out through the taper
pin opening and the cell completely fill-
ed with liquid. :

1l.-Place the taper pin tightly
into the reamed opening. It should not
be tapped into place but pushed in tight-
ly while being rotated.

12. Place the light ring and the
aluminum reflector into the bubble cham-
ber. Care must be taken that the V-shaped
notch in the light ring is placed direct-
ly in front of the insert, which is ce-
mented in the semi-circular notch in the
side of the chamber. The aluminum re-
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flector is placed in the V-shaped notch
in the light ring. Cement the light stop
on the top of the light ring over the
V-shaped notch with Lacquer, Cellulose
Nitrate, Speec. AN-TT-L-51. The white sur-
face of the light stop must face toward
the light ring. Replace the luminous
paint ring so that split ends of the ring
are at the insert. Replace the spacing
ring and secure it in position with the
three ring screws.

() TO REASSEMBLE EYEPIECE PRISM
ASSEMBLY .

1. Place the eyeplece lens into
the lens housing and secure in place with
. the eyepiece bezel. Do not tighten the
bezel excessively as this may crack the
iens. Replace the adjusting ring onto
the lens housing.

2. Set the lens housing into the
eyepiece prism carrier and fasten in
place with the three ring retaining
screws and the one housing retaining
screw.

3. Set the eyeplece buffer assem-
bly in place on the lens housing. Fasten
in place with the mounting spring and
eyeplece nut.

4. Place the eyepiece prism with
its side packings into the prism carrier.
Place the eyepiece prism packing in po-
sition and siide the eyepiece prism hous-
ing onto the prism carrier. Align the
holes in the housing and the carrler and
secure them together with the four prism
housing screws.

(¢) TO REASSEMBLE OBJECTIVE LENS
ASSEMBLY.

1. Place the objective lens and
spacing ring into the objective tube, be-
ing careful to place the front surface
of the lens in its correct position in
the tube. The front surface of the lens
was marked at disassembly.

2, Place the lens retaining ring
and diaphragm into the objective tube
and fasten in place with the lens lock
ring. Make sure the hole in the lens
ring is aligned with the hole i the ob-
jective tube assembly.
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(d) TO REASSEMBLE ASTIGMATIZER LENS
AND GLASS IN ASTIGMATIZER PLATE.

1. Set the astigmatizer glass in-
to the opening in the astigmatizer plate
and replace the astigmatizer lens nut.
Fasten in place with the set screw.

2. Set the astigmatizer lens in-
to the mounting ring and secure in place
with the spacing ring and astigmatizer
lens ring.

3. Replace the mounting ring with
the lens into the astigmatizer plate and
temporarily secure in place with the set
screw.

NOTE: Do not tighten the set screw as
final adjustment of the lens will be
made during calibration of the tele-
scope assembly.

(e) TO REASSEMBLE TELESCOPE CASTING
ASSEMBLY.

1. Replace the ringlight shutter
and washer and fasten in place with the
shutter pilvot.

2. Fasten the ringlight socket
in place with the set screw. Replace
ringlight bulb.

3. Replace ringlight shutter stop |
assembly by screwing 1t into place.

4. Solder the electrical lead
connection at the top of the switch as-
sembly. Place the ringlight switch assem-
bly on the telescope casting and fasten
with two screws. Solder the lead in the
telescope casting to the switch assembly.

5. Place the roof prism and roof
prism support into the telescope body and
tighten in place with the prism support
SCrew. :

6. Slide the astigmatizer plate
assembly onto the bushing in the tele-
scope body.

7. If the astigmatizer control
knob has been removed, screw the knob
into the astigmatizer plate and plsace
the knob adjusting screw in the knob. Be
sure the knob adjusting screw in the knob
is parallel to the length of the slot.
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8. Screw the telescope tube Into
the astigmatizer cover.

9. Hook the astigmatizer spring
. to the pin on the astigmatizer plate and
the pin on the astigmatizer cover and
fasten the astigmatizer cover assembly
to the telescope casting with the three
COoOVer SCrews.

iQ. Slide the objective lens as-
serbly into the telescope tube and hold
in place with the set screw.

(£) TO REASSEMBLE BUBBLE ASSEMBLY
TO EYEPIECE PRISM ASSEMBLY. - Place the
spring washer and retainers in place a=-
bout the raised step of the bubble cham-
ber. Rotate the retailners to an inter-
mediate 45° position with respect to the
telescope body. Place the eyepiece prism
assembly in position over the retainers
and fasten the eyeplece prism assembly
to the retainers with four screws. The
eyepiece prism assembly must be free to
rotate.

(g) TO REASSEMBLE BUBBLE AND EYE-
PIECE PRISM ASSEMBLIES TO TELESCOPE CAST-
ING ASSFMBLY. - Place the bubble and eye-
piece prism assemblies in position on
the telescope casting assembly. Rotate
the eyepiece prism assembly to a 45° an-
gle with respect to the telescope body
and replace the four screws in the top
of the bubble chamber. Place two screws
in the holes on the left side of the
bubble chamber and tighten.

(h) TO CALIBRATE TELESCOPE ASSEM-—
BLY.-

1. Set the telescope assembly on
a horizontal collimator adjusted to give
parallel rays of light on the same plane
as that occupied by the bubble, or sight
on a distinct distant object 800 or more
feet distant.

2. Form & bubble in the bubble
chamber and focus the eyepiece sharply
on the bubble. Center the bubble in the
middle of the field. ;

3. Adjust the roof prism in the
telescope body so that the image of a
vertical object 1s parallel to the ver-
tical line etched on the field lens. To
facilitate adjustment of the prism, place
a No. 4-48 screw, approximately 3/4"
long, into the hele in the prism support.

. 3 B
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Loosen the prism support screw and by
means of the screw inserted in the prism
support, shift the position of the roof
prism so that the image is aligned.
Tighten the prism support screw securing
the roof prism in position and remove
the No. 4-~48 screw,.

4. With the astigmatizer lens In.

the optieal field, note the thickness of

the horizontal line of the colllmator
target. If the astigmatized image of the
horizontal line appears thicker than the
unastigmatized image, the astigmatizer
lens must be adjusted as follows: Loosen
the set screw that holds the objective
lens assembly in pesition and remove the
objective lens assembly. Insert the
wrench (PQ~8004) into the hole in the
telescope tube and rotate the mounting
ring a slight amount. Replace the objec~
tive lens assembly and note the astigma-
tization of the image. Repeat this pro-
cedure untll the astigmatized image is
as thin as possible. After the astigma-
tizer lens 1is properly adjusted, remove
the three cover screws and take the a-
stigmatizer cover assembly with the a-
stigmatizer plate assembly out of the
telescope casting. Tighten the set screw,
locking the mounting ring in the astig-
matizer plate assembly. Replace the as-
semblies into the telescope casting and
secure the astigmatizer cover in place
with the three screws. Fine adjustment
of the astigmatizer lens 1s made by mov-
ing the set screw on the control knob in
or out and then securing 1t in position
with a small amount of shellac.

5. Adjust the objective lens as
follows: Sight on the collimated image
or upon a distinct distant object about
B00 or more feet distant. Move the eye
up and down a small distance and if there
is no parallax, i.e., no relative motion
between the image and the bubble, the
objective lens assembly is properly ad-
justed. The image and the bubble.should
both appear sharp. If parallax 1s pres-
ent, move the objective lens assembly in
or out, enough to eliminate it. Place
the set screw in the hole at the top of
the telescope tube and lock the objec-
tive lens assembly in position. It may
be necessary to file the clearance hole
in the telescope tube for the set screw
before replacing it after adjustment.
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(4) TO REASSEMBLE RIGHT AND LEFT SIDE
PLATE ASSEMBLIES.

(a) Guide the spacing pillars on
the right side plate into the heles in
the left side plate and fasten with the
two nuts and one screw.

(b) Thread thewire from the spring
contact assembly on the right side plate
through the hole in the left side plate
and solder it to the movable contact
spring assembly. Guide the wire from the
battery front insulator assembly through
the hole in the left side plate and sol-
der 1t to the stationary contact spring
assembly. Refer to wiring diagram figure
25.

{¢) Set the left side cover assem-
bly in place on the left side plate and
ffasten with the three screws.

(3) TO REASSFMBLE TELESCOPE ASSEMBLY
TO RIGHT AND LEFI SIDE PLATES.

(a) Set the telescope assembly care-
fully between the right and left side
plates and secure it in place with the
four screws through the right side plate
and one screw through the left side plate.

(b) Solder the wire which passes
through the telescope casting to the con-
tact on the battery rear insulator as-
sembly. Refer to wiring diagram figure
25.

(6) TO REASSEMBLE RIGHT SIDE COVER
ASSEMBLY.

() Place the scale window into the
right side cover and cement it in place
with shellac.

(b) Mount the worm wheel Index In
the right side cover so that its index
mark is visable through the scale window
and secure it with the two screws.

(c) Replace the celluloid card so
that its cut-out is at the scale window
and fasten it in position with the four
SCrews.

(d) Place the right side cover as-
sembly on the right side plate and secure
in place with the three screws.

~{7) TO REASSEMBLE WORM SCALE DRUM AS-
SEMBLY.
(a) Fasten the scale drum brake as-
sembly on the right side plate with the
Lwo screws.

T. 0. NO.
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() Fasten the lower stop washer
bto the right side plate with three screws.
Be sure the protrusion of the washer is
in the correct position as insicated by
the mark scribed during disassembly.

(¢) Place the twelve stop washers
on the shaft of the bushing and worm as-
sembly so that the protrusions of the
stop washers face downward. To provide
.003 to .005 clearance between the lub-
ber line ring and the scale drum assem-
bly, it may be necessary to insert spac-
ing washers between the stop washers so
that the clearance is taken up, yet the
washers are free to rotate. The number
of spacing washers may vary from cne to
five and in no case should more than one
spacing washer be used between any two
stop washers.

(d) It is important that the upper
stop washer be properly located in rela-
tion to the scale drum as this determines
the positions of the worm wheel. The
overtravel of the worm wheel should be
limited to approximately 59 beyond the
0° and 90° extieme positions. This is
accomplished as follows: Rotate the worm
wheel by means of the bushing and worm
assembly so that the scale visable through
the scale window reads zero. Rotate the
stop washers in a counterclockwise direc-
tion, without altering the position of
the bushing and worm assembly, so that
the protrusions of the stop washers are
in contact with each other. Hold the
scale drum so that the 5% graduation is
aligned with the reference mark on the
lubber line plate and note the position
that the upper stop washer will have to
occupy in the scale drum when the pro-
trusion of the upper stop washer is in
counterclockwise contact with the other
stop washers. Secure the upper stop wash-
er Iin the scale drum with the three
screws. Place the scale drum on the bush-
ing and worm assembly and rotate the
drum counterclockwise until the upper
stop washer makes contact with the other
stop washers. The 5% graduation should
be approximately in line with the ref-
erence mark. The drum should then be
rotated clockwise until the 09 graduation
on the scale drum 1s aligned with the
reference mark. Lock the scale drum in
zerp position with the two nuts, and
screw on the scale drum cover. The bush-
ing and worm a&assembly must not be moved
during this operation as this will re-
sult in an incorrect setting of the stop
positions.
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NOTE: The above adjustment of the
stop positions will be factlitated
if the location of the protrusion of
the upper and lower stop washers are
marked on the scale drum and right
side plate respectively at disussem~
bly.

(8) FINAL ADJUSTMENTS.
(a) For these adjustments an accu-
rately set horizontal collimator or nat-
ural horizon should be used. If a col-
limator is used, 1t should preferably
have a horizontal collimation line. If
no collimator is available, a light or
line some -800 or more feet distant, ex-
actly at the same height as the sextant
may be used. The light or line should be
located by means of a transit or survey-
or's level. For convenience, the sextant
must be clamped to some rigid structure
during the checking and readjustment op~
erations. The bubble, about 3/32" in di-
ameter, must be formed and be approxi-
mately in the middle of the field. If
the naturel horizon is used, correction
for the "Dip of the Horizon" must be
applied. :

(b) With both scales set at zero,
the horizon shutter lnob In its extreme
position in the direction opposite to
the arrow, and the proper size bubble in
the center of the field, note the posi-
tion of the image in respect to the bub-
ble. Adjust the index prism until the
image is brought into collimation with
the bubble. This adjustiment is made by
tightening one and loosening the other
of the fwo prism adjusting screws on the
underside of the prism carrier using the
prism adjusting hook (PQ-3152). Upon com-
pletion of this adjustment, the screws
must be tight but not tight enough to
put excessive strain on the prism.

{¢) with the horizon shutter knob
in dits extreme position in the direction
indicated by the arrow, note the position
of the image with respect to the bubble.
Adjust the horizon prism in the same
manner as performed for the index prism,
outlined in the previous step.

(d) It may also be necessary to ad-
just the prisms for horizontal coinci-
dence, that is, the images of some ver-
tical object do not coincide exeactly.
Set up the sextant with the bubble at
the center of the field and sight on a

NoO.
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vertical line which passes through the
center of the field. If the lateral po-
sition of the line shifts when the mi-
crometer drum is turned, the prism must
be adjusted by means of the prism ad-
justing pivot underneath the index prism
carrier. The image through the horizon
prism must then be adjusted to coincide
with the image through the index prism.
This is accomplished by removing the
left side cover assembly and by loosen-
ing one and tightening the other of the
two mounting screws that secure the ad-
Justing plate to the left side plate.

{e} Set the instrument on the hor-
lzontal collimator so that the bubble
will be in the center of the field. Focus
the eyeplece sharply on the bubble.
Sight  through the index prisw and adjust
the size of the bubble so that it is
tangent to the two horizontal target
lines of the collimator. Tilt the in-
strument so that the bubble will travel
4© above and below the center of the
field and note the motion of the bubble
and the target line relative to each
other. If one moves faster than the oth-
er, i.e., the bubble is no longer tangent
to the two horizontal target lines; ro-
tate the index prism by means of the
scale drum so that the target lines are
tangent. Note the reading of the scale
drum. If the error exceeds two minutes
and is uniform at the 4° points above
and below the center of the field, re-
focus the objective lens assewbly in ac-
cordance with the procedure outlined in
paragraph 4. a. (3) (h) Calibration of
Telescope Assembly, this section. If the
error exceeds two minutes and is not
uniform at the 4° points above and below
the center of the field, the field lens
is not properly seated in the bubble
chamber or is distorted.

" bh. TYPE A-7 (A-5A) AVERAGING DEVICE
i) o

(1) TO REASSEMBLE SEGMENT ASSEMBLY.

(a) Attach the segment stop pins
to the gegment by serewing them in place.

(b) Place the brake spring on the

segment and secure in place with two
brake spring screws.

(2) TO REASSEMBLE DIAL AND VERNIER.

(a) Mount the vernier on the ver-
nier bearing and secure with three ver-
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nier bearing screws. before placing the
vernier spring on the vernier bearing,
it should be bent to suit. Insert the
lock lever stud spacer and the segment
assembly in the back side of the cover
and place back slde down on a bench.
With a fine stiff wire, fashioned to
form a hook at one end and inserted
through the slot cut in the cover, hook
the vernier shoe assembly and pull back
carefully. Replace the vernier and ver-
nier bearing inteo the cover, release the

No.

vernier shoe assembly, and remove the

wire.

() Secure both the segment assem-
bly and the vernier to the cover with
the vernier retaining stud and stud lock-
ing nut.

{¢) The lock lever should be as-
sembled into the device at this stage as
it will aid in moving the vernler and
segment assembly when further reassem-
bling the device. Place the lock lever
into the slot cut in the cover. To se-
cure to the segment, pass lock lever
stud through the hole provided for it in
the segment and through the lock lever
stud spacer. Secure to loek lever and
tighten.

(g) Mount the dial with the holes
and cut coinciding with those in the
cover. Secure to cover with three dial
SCrews.

(e) To assemble the adjusting screw
housing simply screw the housing into the
hole provided for it in the cover.

(f) Turn the averaging device with
the back facing upward. Ly means of the
lock lever, turn the vernier until the
zero stop slot is in a position which
will permit the assembly of the verniet
stop lever assembly to the cover. Insert
vernier stop lever stud into the vernier
stop lever assembly and then slip verni-
er stop lever washer onto the stud, so
that the washer is between the vernier
stop lever and the cover thus preventing
friction. Place into the cover and tight-
en stud. The vernier stop lever spring
should be bent to suit at assembly.

(g) Place the adjusting screw into
the adjusting screw housing and tighten
about halfway. Reset the vernier by
turning it, by means of the vernier knob,
in a clockwise direction until stopped.

05-35-4

The both scales should read zero but if
not, the vernier dial zero stop must be
adjusted. In order to adjust it, turn
the adjusting screw. To move the stop
position of the inner vernier in a clock-
wise direction, move the adjusting screw
out.

(h) Adjustment of the brake spring
is necessary to insure swmooth movement
of the vernier and the segment. To ad-
just, tighten or loosen, as the case may
be, the spring by means of the brake ad-
justing screw togive sufficient friction
between the cover and the segment in

~order to prevent the slipping of the

44 -

segment until sufficient friction is
built up between the vernier brake shoe
and the vernier drum and thereby, cause
the vernier to turn.

(3) TO RFASSEMBLE SECGMENT STOP SCREW
SUPPORT.

(a) Screw the segment stop screw
into the stop screw support.

(b) Slip the adjusting knob onto
the stop screw and secure the knob with
the adjusting knob stud.

(¢) Mount the support on the cover,
it being located by means of two pins
and held to the cover by two support
SCrews.

(d) Put in the locking screw and
tighten temporarily. This screw prevents
the stop screw from turning after ad-
Justment.

(4} TO REASSEMDLE DJ-1 AVERAGING DRE-
VICE ONTO SEXTANT.

(a) Place the sextant on a bench
with the right side facing upward. With
the four averaging device adjusting
serews loosened, carefully place the de-
vice onto the sextant. The four screws
on the periphery of the cover should be
tightened sufficiently in order to hold
it fixed. These four screws center the
averaging device. A small shift in the
position of these screws will throw the
device off center and introduce a con-
siderable error in the readings. There-
fore, it is of great importance that the
device is centered when assembling it on
the sextant.
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() The procedure for centering the
averaging devlce is one of trial and er-
ror. Three readings with the sextant are
taken at different angles, for example;
99, 45° and 90°. The reading on the ver-
nier, after operating the averaging de-
vice eight times for some one setting of
the drum, should correspond to that of
the sextant. Should they read a constant
deviation for all three different angle
readings, the device 1is centered, but
the zero stop is out of adjustment. If
only one or two of the three readings
give a plus or minus deviation, the de-
vice is off center and must be adjusted
by loosening either pair of the adjust-
ing screws and shifting the device either
horizontally or vertically,
require, to eliminate the error. This
process 1s repeated until the error has
been completely eliminated. Now the de-
vice is centered and the four set screws
can be tightened permanently. )

{g) To adjust the zero stop, the
locking screw is loosened enough so that
the adjusting knobmay be turned. Pushing
the edge of this knob up increases the
travel of the shoe. The followling pro-
cedure is suggested for setting this
stop. Turn the knob on the sextant in a
counterclockwise direction until it is
against the stop, the zero reading of
the instrument. The zero lines on the
knob and the lubber line should line up.
The zero stop should be roughly adjusted
by loosening the locking screw and ro-
tating the adjusting knob by a slight
pressure of the finger until resistance
to motion is felt. This should give an
adjustment to within five minutes (57).
Closer adjustment 1s accomplished as
follows: Turn the knob of the sextant
throuph one complete revolution, and
line up the index marks at 10°. The lock
lever should then be operated eight times
and the reading should be 10°. In case
the reading is not 10°, loosen slightly
the locking screw and turn the adjusting
knobt a small amount. Reset the vernier
to zero and again operate the lock lever
eight times. Repeat this adjustment until
the error is sufficiently small. Tighten
the locking screw.

88 case may
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£. TYPE A-7 (3003-A AND 3003-B).

(1) TO REASSEMBLE LEFT SIDE PLATE
ASSEMBLY (Refer to figure 23).

(a) Place the switch button (20)
into the hole provided 'in the left side
plate (14) and fasten two insulating
bushings (1), contact spring assembly
(5), contact spring insulator (6), sta-

tionary contact spring assembly (4), two
insulating washers ?é), and two screw
washers onto the left side plate (14)
with two screws (3).

(b) Fasten the spacer washer (11),
shade glass assembly (18) eand shim (12)
on the left side plate (14) with the

shade holder screw (10). There must be
no play between the shade glass assembly
(18) and the shade holder screw (10),
yet the assembly must be free to rotate.
Adjust the play by plaecing a shim, hav-
ing the proper thickness, into the coun-
ter-bore of shade glass holder. The shade
holder screw will have to be temporarily

-removed in order to change the shim.

Select a shim from the various sized
shims as indicated in the following table.

Shim ¥No. Thickness
PB-24662-1 010"
PB-24662-2 012"
PB-24682-3 014"

NOTE: Early models of 3003-4 are not
provided with a shim between the
shade glass holder and the shade-
holder screw. Only on those models
which contained a shim upon dis-
assembly will a shim be reassembled.

(¢) Fasten the shade holder spring
(16) into place on the bottom of the
leff side plate (14) with the two screws
(13) .

(d) Set the adjusting plate (8) in
place and fasten with the two mounting
screws (21).

(e) Key in and cement the horizon
prism (19) on the horizon prism holder

RESTRICTED



RESTRICTED T. 0. No.

with Varnish, Shellac, Spec. TT-V-.91.
Cement the felt horizon prism spacer on
the horizon prism.

NOTE: No strain must be placed on
the prism when cementing 1t on the
holder.

(f) Fasten the horizon prism holder
assembly on the horizon prism carrier
assembly (27) with two horizon adjusting
screws (28) so that the holder assenbly
is parallel to the carrier assembly.

K¥OTE: Final adjustment of the hori-
zon prism will be made during final
adjustment of the instrument,

(g) Slide the horizon prism assem=
bly into the left side plate, place the
two dowel pins (17) in the holes pro-
vided, and fasten the horizon prism assem-
bly in place with the lockwasher (23),
washer (24), and nut (22). Use hex nut
wrench (PQ-4614) to tighten the nut.

NOTE: If either the horizon prism
carrier or the adjusting plate is
replaced with a new part, it will be
necessary to locate new holes for
the dowel pins. Refer to paragraph
c. (7) (d), this section.

(h) Place the adjusting serews (9)
into the adjusting plate (8).

(2) TQ REASSEMBIE RIGHT SIDE PLATE
ASSEMBIY. (Refer to figure 24).
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(a) TO REASSEMBLE SPRING CONTACT
ASSEMBLY.

1. Fasten the contact insulation
(50), spring contact assembly (40), the
two bushings (44) and washers (43) on the
21g?t side plate wilh the two screws
42

2. Fasten the two specing pillars
(111) to the right side plate (34). Slide
on the wire and wire protecting tube (36)
on the top pillar and solder the end of
the wire to the spring contact assembly
(40) .

(b) TO REASSEMBLE BATTERY HOLDER.

l. Fasten the front insulator
bracket (83) into the right side plate
(34) with the three screws (87).

2+ Secure the battery front in-
sulator assembly (8€) tothe bracket (83)
with the two screws (84).

3. Fasten the rear insulator
bracket (97) into place with the three
screws (96).

4. Resolder the wire to the rear
insulator assembly (98) 1if the wire was
removed and fasten the rear insulator
assembly (98) insulating washer (100)
and screw washer (101) onto the bracket
(97) with the screw (99) and nut {(103).
Refer to wiring diagram figure 26.

LAMP —_
SWITCH BATTERY
BUTTON (13 VOLTS)
LAMF SOCKET
h
GONTACT
SWITCH BUTTON
CONTACT

Figure 26 - Wiring Diagram - Aircraft Sextant - Type A-~7 (3003-4&, 3003-B)
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8. Fasten thebattery spring sup-
port (102) which carries the battery re-
taining spring (95) and the right side
plate (34).

i (¢} TO REASSEMBLE WORM WHEEL SUP-
FORT ASSKFMBLY .

1. Place the worm wheel dial (17)
onto the worm wheel support (114) and
secure with the two screws (21} and dowel
pin (189).

NOTE : If the worm wheel dial is re-
placed with o new dial, tt will have

T. 0. No.
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to be located properly on the worm
wheel support. Locate the new dial as
shown infipure 2%. If the transfer of
the 059" diameter hole necessitates
enlarging the hole already inthe worm
wheel support locate another .0o5¢" dra~
meter hole onthe worm wheel dial and
drill 1t tharough the worm wheel sup-
port. Keamthe hole 1f necessary for a
Press fit with the dowel pin. If the
worm wheel (16) is attached to the
worm wheel support (114) care must be
taken not to damage the worm wheel
teeth when performing this operation.

053 _DIA_HOLE. TRANSFER_FROM
WORM WHEEL DIAL _REAM FOR
PRESS FIT WITH DOWEL PIN

FIT BEARING HOUSING TO WORM

WHEEL SUPPORT BEARING

Figure 27 - Sectional Vliew - Worm Wheel Support Assembly Aircraft
Sextant - Type A-7 (3008-A, 3003-B)

2. Set the worm wheel support
bearing (115) bearing housing (119) and
worm wheel support (114) with the dial
{17) into the right side plate (34) and
fasten with the three screws (123). Also
place the dowel pins (120) into the holes
provided in the bearing housing (119).

NOTE: If the worm wheel was removed
from the worm wheel support, during
disassembly, set the worm wheel in
place on the worm wheel support and
fasten with the two lockscrews (=z0)
and two adjusting screws (18). The
calibration of the worm wheel will
be made upon reassembly of the entire
instrument. Also, i1f the bearing
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housing is replaced with a new part,
it will have to be fitted to the
worm wheel support bearing. It may
be necessary to polish the inner sur-
face of the bearing housing so that
1t has a light push fit with the
outer diameter of the worm wheel
support bearing. Place the bearing
housing in a lathe and polish the
inner surface with fine crocus cloth.
(Refer to Ffigure 29) In addition to
fitting the bearing housing to the
worm wheel support bearing the bear-
ing housing must be doweled to the
right side plate. If the two dowel
holes in the bearing housing do not
match with the holes in the right
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side plate, rotate the bearing hous-
ing 120° and transfer the two holes
.05g5 diameter fromthe bearing hous—
ing onto the right side plate. Ream
the holes for a press fit with the
dowel pins. Ifanew right side plate
is used, thetwo .0595 diameter holes
will have to be transferred from
bearing housing tothe new right side
plate. (Refer to figure 24/

3. Fasten the bearing retainer
ring (122) on the right side plate (34)
with the three screws (121).

4. Slide the index prism carrier
(112} into the worm wheel support (114).
Replace the washer (116) and tighten the
nut (117) onto the end of the prism car-
rier (112) using hex nutwrench (PQ-4614).

NOTE: [f the index prism carrier is
damaged or worn, replace the entire
worm wheel support assembly. The in-
dex prism carrier will be doweled in
its proper position during calibra-
tion of the worm wheel,

(d) TO REASSEMBLE BUSHING AND WORM
ASSEMBIY.

1. Place the worm spring (26)
and the steel ball (27) into position in
the right side plate (34).

. 2. 8lide the bushing and worm
assembly (1) into the right side plate.
Fasten the worm bushing bezel (3) around
the bushing and worm assembly (1) with
bushing bezel wrench (PQ-4£95).

3. Set the worm shaft plunger
(21) and worm shaft spring (30) into the
right side plate., Screw the worm shaft
plunger screw (31) into the right side
plate holding the worm shaft plunger and
spring in place.

4. Replace the lubber line ring
(15) and secure it in place with lubber
line lock ring screw (41). Mount the
lubber line plate on the Iubber line ring
and secure in place with the two screws.

(e) TO REASSEMBLE INDEX PRISM AS-
SEMBLY.

1. Eey in and cement the index
prism (33) on the index prism holder (113)
with Varnish, Shellac, Spec. TT-V-91.
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2. Place the index prism assembly
on the index prism carrier (112) and se-
cure in place with the two adjusting
screws (110) using prism adjusting hook
(PQ-3152) so that the index prism holder
is parallel to the prism carrier,

NOTE: Mount the assembly on the car—
rier so that the adjusting pivot
(109) inthe carrier is seated in the
elongated groove in the bottom of
index prism holder, Adjustment of
the index prism will be made during
the final adjustment of the instru-
ment.

(3) TO REASSEMBIE TEIESCOPE ASSEM -
BLY (Refer to figure 24).

(2) TO REASSEMBLE BUBBLE ASSEMBLY.

. 1. Place the bubble cell assem-
bly on a hot plate and hold at such a
temperature that the shellac will remain

in a fluid state on the surface of the
Cello

&+ Place a very thin layer of
Varnish, Shellae, Spec. TT-V-91, on the
shoulder upon whiech the bubble bottom
glass (71) rests. Set the bubble bottom
glass on the shellaec. Fut another Iayer
of shellac at the joint between the glass
and the metal., It is important to avoid
getting shellac inside the cell. While
the shellac is still fluid, screw the
glass retaining ring (72) in place. It
should be fastened sufficiently to hold
the glass in place without straining the
glass.

3. The field lens (55) should
then be cemented to the bubble chamber
top in the same manner that the bubble
glass was cemented. The lens must be
placed in such & position that the cross
lines on the lens are inthe proper posi-
tion. Be sure that the lens sits flat in
the bubble chamber as improper seating
will introduce an error. Place the lens
retaining ring (53) in position above
the lens.

4. Insert one end of a capillary
tube, about six inches long, into the
hole reamed for the taper pin. The end
of the tube should taper to fit snugly
into the hole. The other end should be
dipped under the surface of a quantity
of Xylene, Spec. AN-R-X-876. The whole
setup should then be placed into an air
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tight chamber and subjected to a partial
vacuum for about 20 minutes. A pressure
of 25 or less millimeters of mercury is
satisfactory. By this process the cham-
bers are evacuated and air is also re-
moved from the liguid. As an added pre-
caution, 1t is advisable to subject the

~1liguid, previous to filling the chamber,
to the above mentioned partial vacuum
for at least 30 minutes.

NOTE: Before filling the bubble cell
with liquid, make sure the bubble
cell 15 clean.

5. Allow air to enter the air-
tight chamber slowly. This will force
the 1iguid into the bubble cell chamber.

' 6. Remdve the caplllary tube and
£111 the chamber completely with liguid.
If a smell alr bubble remains 1in the
chamber, the cell should be tilted so
that it will pass out through the taper
pin opening and the cell is completely
filled with liquid.

7. Place the taper pin plug (70)
tightly into reamed opening. It should
not be tapped into place, but pushed in
tightly while being rotated.

8. Set the ring (78) in place
and fasten with the three screws (74).
If necessary, repaint the luminous sur-
faces of the ring.

9, Replace the diaphragm cap
assembly (75) with the diaphragm nut
(76) onto the bubble chamber.

(b) TO REASSEMBLE EYEPIECE PRISM
ASSEMBLY.

1. Set the eyepiece lens (64)
into the eyepiece lens housing and fasten
in place with the eyepiece bezel (66)
using eyepiece bezel wrench (PQ-6003).

NOTE: Care must be taken not to
tighten the bezel excessively asthis
may crack the lens.

2. Place the eyeplece lens ring
and housing assembly into the eyepiece
prism carrier (56) and secure in place
with the three short ring retaining
screws (59) and one long housing retain-
ing screw (€7).
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3, Set the eyepiece buffer mount~-
ing assembly (62) on the lens ring and
housing assembly and fasten in place
with the mounting spring (65) and eye-
pilece nut (63). Use the eyepiece nut
wrench (PQ-6002) to tighten the eyeplece
nut.

4, Place the eyepiece prism (58)
into the prism carrier (56) and secure
in position with the six prism screws
(57). Fasten the prism retaining ring
(54) on the bottom of the prism carrier
with four screws (68).

{c) TO REASSEMBLE OBJECTIVE LENS
ASSEMBLY.

1. Place the objective lens (108)
into the objec-
tive tube assembly (105) being careful
to place the front surface of the lens
in its correct position. The front sur-
face of the lens was marked at disassem—
bly.

NOTE: If it becomes necessary to re-
place either the spacing ring or the
objective lens, these parts must be
replaced as a unit with the objective
lens and ring assembly (PB-25033-1).

&+ Place the lens retaining ring
(104} and diaphregm (94) into the objec-~
tive tube assembly (105) and fasten in
place with the lens lock ring (93) using
lens lock ring wrench (PQ-6001). Make
sure the hole in the lens ring isaligned
with the hole in the objective tube as-
sembly. ' :

(d) TO REASSEMBLE ASTIGMATIZER
LENS AND GLASS IN ASTIGMATIZER FLATE.

1. Replace the astigmatizer glass
(50) into the opening inthe astigmatizer
plate and fasten inplace with the astig-
matizer lens nut {(4€) using the lens nut
wrench (PQ-6004). Secure in place with
the set screw. -

2. Replace the astigmatizer lens
(88) into the mounting ring (89) and se-
cure in place with the spacing ring (80)
and astigmatizer lens nut (91) using
lens nut wrench (PQ-6004).

3. Replace the mounting ring
(89) with the astigmatizer lens (88) into
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the astigmatizer plate assembly (47).
Replace the set screw (90) that secures
the mounting ring.

NOTE: Do not tighten the set screw.
Final adjustment of the lens will be
made during calibration of the tele-
scope assembly

(e) TO REASSEMBLE TELESCOPE CAST-
ING ASSEMBLY.

1. Place the roof prism (77) and
roof prism support (79) into the tele-
scope body (78} and tighten in place with
roof prism support screw (81). Adjustment
of the roof prism will be made at cal-
ibration of the telescope assembly.

2. Slide the astigmatizer plate
assembly (47) into the bushing 1n the
telescope body.

3. If the astigmatizer control
knob (48) has been removed, screw the
knob into the astigmatizer plate assembly
and place the astigmatizer knob adjusting
screw (49) into the knob. Be sure the
knob adjusting screw in the knob is par-
allel to the length of the slot in the
telescope casting.

4. Hook the astigmatizer spring
(38) to the pin on the astigmatizer plate
and to a similar pin on the astigmatizer
cover and fasten the astigmatizer cover
assembly (92) to the telescope casting
with the three screws (45).

5. Slide the objective lens as-
sembly into the tube of the astigmatizer
cover assembly (92) and temporarily se-
cure 1t in place with the set screw.
Final adjustment of the objective lens
assembly will be made during calibration
of the telescope assembly.

(£) TO REASSEMBLE EYEPIECE PRISM
ASSEMBLY T0O BUBBLE ASSEMBLY. - Place the
spring washer and retailners (51) in place
around the raised step of the bubble
chamber. Rotate retainers to an inter-
mediate 45° angle with respect to the
telescope body. Place the eyepiece prism
assembly in position over the retainers
and fasten the eyeplece prism assembly
to the retainers (51) with the four screws
(69) . The eyepiece assembly must be free
to rotate,
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(g) TO REASSEMBLE BUBBIE AND EYE-
PIECE PRISM ASSEMBLIES T0 TELESCOPE
CASTING ASSEMBLY. ~ Plece the bubble and
eyepiece prism assemblies in position on
telescope casting assembly. Rotate the
eyeplece prism assembly to a 45° angle
with respect to telescope body and screw
the four serews (52) into the toup of the
bubble chamber. Insert two screws (82)
in holes on the left side of the bubble
chamber and tighten them securely.

(h) TO CALIBRATE TELESCOPE ASSEM-
BIJY L

1. Set the telescope assembly on
a horizontal collimator adjusted to give
parallel rays of light on the same plane
as that oeccupied by the bubble or sight
on & distinct distant object 800 or more
feet distant,

; 2. Form a bubble in the bubble
chamber and focus the eyepiece sharply
on the bubble. Center the bubble in the
middle of the field. '

3. Adjust the roof prism (77) in
the telescope body (78) so that the image
of a vertical object is parallel to the
vertical line etched on the field lens
(55) . To facilitate adjustment of the
prism, place a No. 4-48 screw approximately
3/4" long, into the hole in the prism
support (79). Loosen the prism support
screw (81) and by means of the screw
inserted in the prism support, shift the
position of the roof prism so that the
tmage is allgned. Tighten the prism sup-
port screw securing the roof prism in
position and remove the No. 4-48 screw.

4. With the astigmatizer lens
(88) in the optical field, note the
thickness of the horizontal line of the
collimator target. If the astigmatized
image of the horizontal line appears
thicker than the unastigmatized image,
the astigmatizer lens must be adjusted
as follows: Loosen the set screw (37)
that holds the objective lens assembly
in position, and remove the objective
lens assembly. Insert the wrench (PQ-
6004) into the telescope tube and rotate
the mounting ring (89) a slight amount.
Replace the objective lens assembly and
note the astigmatization of the image.
Repeat this procedure until the astig-
matized image is as thin as possible.
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After the astigmatizer lens (88) is pro-
perly adjusted, remove the three cover
screws (45) and take the astigmatizer
cover assembly (92) withthe astigmatizer
plate assembly (47) out of the telescope
body (78). Tighten the set screw (80),
locking the mounting ring (89) in the
astigmatizer plate assembly (47). Re~
place the assemblies into the telescope
body (78) and secure the astigmatizer
cover assembly (92) in place with the
three screws (45). Fine adjustments of
the astigmatizer lens are made by moving
the set screw (4%) on the control knob
(48) in or out. Secure the set screw in
position with a small amount of shellac
when adjusted properly.

B. Adjust the objective lens
(108) as follows: Sight on the col-
limated imnges or uponadistinet distant
object about 800 or more feet distant.
Move the eye up and downa small distance
and if there is no parallax, i.e., no
relative motion between the 1mage and
the bubble, the objective lens assembly
is properly adjusted. The image and the
bubble should both appear sharp. If par-
allax 1s present, move the objective lens
assembly in or out, enough to elimlnate
it. Place the set screw (37) in the hole
at the top of the telescope and lock the

objective lens assembly in position. It .

may be necessary to fille the clearance
hole in the telescope tube for fthe set
screw before replacing it after adjust-
ment.,

(4) TO REASSEMBLE RIGHT AND LEFT
SIDE PLATE ASSEMBLIES (Refer to figure
28} .

{(a) Guide the spacing pillars on
the right side of plate into the holes
in the left side plate and fasten with
the two nuts (7) and one support screw
(13) .

(b) Thread the wire from the spring
contact assembly on the right side plate
through the hole in the left side plate
and solder it to the movable contact
spring assembly. Guide the wire from the
battery rear insulator zssembly through
the hole in the left side plate and sol-
der it to the stationary contact spring
assembly. Refer to wiring diagram figure
26.

. {¢) Set the left side cover assem-

bly (26) in place on the left side plate
and secure with the three screws (25).
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(8) TO RFASSEMBLE TELESCOPE ASSEMBLY
TO RIGHT AND LEFT SIDE PLATES. - Set the
telescope assembly carefully between the
right and left side plates and secure it
in place with the four screws through the
right side plate and one screw through
the left side plate.

(6) TO REASSEMBLE RIGHT SIDE COVER
ASSEMBLY (Refer to figure 24),

(a) Place the scale window into
the right side cover and cement it in
place with Varnish, Shellaec, Spec. TT-V-
g1.

(h) Mount the worm wheéel index in
the right side cover so that its index
mark is visible through the scale win-

dow and secure it in place with the two
SCrews.

{c) Replace the celluloid card
(23) so that its cutout is at the scale
window and fasten it on the right side
cover (22) with the four screws (25).

(7) CALIBRATION OF THE WORM WHEEL
(Refer to figure 24).

(a) Temporarily place the right
side cover assembly on the right side
plate (34) and align the holes in the
cover (22) and right side plate (34).
Rotate the worm wheel (16) by wmeans of
the bushing and worm assembly (1) so that
the zero graduation on the worm wheel
dial (17) is aligned with the worm wheel
index.

(k) Place the worm scale drum (8)
on the bushing and worm assembly (1) and
loek it on the shaft at zero position
with the one nut (8). Remove the right
side cover assembly.

(c) Set the sextant onacocllimator
equiEped with collimation tubes located
at 9° intervals from 0% to 90°.

{d) Form the bubble and adjust the
index and horizon prism carrlers.

l. Sight through the index prism
(33) and without rotating the scale drum
(8) bring the horizontal collimator image
into collimation with the bubble by ad-

Justing the index prism carrier (112) as
follows:
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a. Remove the nut (117) and
washer (116) that secure the index prism
carrier to the worm wheel support (114)
using the hex nut wrench (PQ-4614).

b. Replace the washer with the
dowel pin jig (PQ-6068) and tighten in
place with a No. 10 steel hex nut whose
opposite corners have been filed flat so
that hole in the dowel pin jig is acces-
sible.

¢c. With the scales set at zero,
sight through the instrument and note
the position of the image in relation to
the bubble. Loosen the No. 10t steel hex
nut with hex nut wrench (PQ-4614) and ro-
tate the index prism carrier until the
image 1s in collimation with the bubble.
When the image through the index prism is
in collimation, tighten the nut, securing
the index prism carrier in place.

2. If replacement of either the
horizon prism carrier or the adjusting
plate was necessary, sight through the
horizon prism and adjust the carrier as
follows, prior to doweling. (Refer to
figure 26)

a. Remove the nut (22), lock-
washer (23) and washer (24} that secure
the horizon prism carrier (27) to the
adjusting plate (8) using the hex nut
wrench (PQ-4614).

b. PlaceaNo. insteel hex nut,
whose opposite corners have been filed
flat, onto the horizon prism carrier and
tighten the nut.

¢. Sight through the horizon
prism (18) and note the position of the
image in relation to the bubble. Loosen
the #10 hex nut with the hex nut wrench
(pQ-4614) and rotate the horizon prism
carrier until the image is in collimation
with the bubble, Tighten the nut securing
the carrier in place. In crder to pro=-
perly collimate the image it may be nec-
essary to make adjustments with the two
mounting screws (21) and adjusting screws
(9) on the adjusting plate (8).

3. Remove the instrument from
the collimator and locate the holes for
the dowel pins as follows:

a. Using the hole in the dowel
pin jig (PQ-6068) as a guide, drill a
hole 5/32" deep into the worm wheel sup-
port and index prism carrier with a #53
drill. Remove the steel nut and the dowel
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pin jig. Ream the hole, 1f aecessary,
for a press fit with the dowel pin and
insert the dowel pin (118) into the hole.
Replace the washer (116) and nut (117)
originally on the carrier (112) and tight-
en the nut with the hex nut wrench (PQ-
4614) .,

NOTE: Care must be taken to prevent
chips Ffrom falling into the worm
wheel support bearing and the worm
wheel teeth,

b, Drill two holes 180° apart,
and 5/32" deep ona 5/32" radius as shown
in figure 23 into the adjusting plate
(8) using aNo, 53 drill. Ream the holes,
if necessary, for a press fit with the
dowel pins, Insert the pins (17) into
the holes. Remove the steel nut, replace
the washer (24), lockwasher (23) and the
nut (22) originally on the carrier (27}
and tighten the nut with the hex nut
wrench (PQ-4€14).

NOTE: Remove all chips from the left
side plate.

(e) Place the instrument on the
collimator. With the bubble inthe center
of the field, sight through the instru-
ment and by rotating the scale drum,
bring the image from the horizontal col-
limator tube into collimation with the
bubble. Note the reading on drum. Rotate
the drum until the image from the 90°
collimator tube is in collimation with
the bubble. Note the reading on the drum.

(f) The reading for the 90° col-
limated image must be the same as the
reading for the horizontal collimated
image, 1.e., 90° 5' for the 90° position
and 5' for the horizontal position or
89° 54' for the 90° position and - 6°'
for the horlizontal position. If error
exists at the 90° position it will be
corrected as follows:

1. If the error is plus 1.e.,
90° 7' at 90° position and 3' at the
horizontal position, loosen the lock
screws (20) and by means of the worm
wheel adjusting wrench (PQ-€000) loosen
the adjusting secrews (18) aslight amount
each. Tighten the lock screws.

2. If the error is minus 1l.e.,
96° 7' at 90° position and 10' at the
horizontal position, loosen the lock
screws and by means of the worm wheel
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adjusting wrench (PQ-6000) tighten the
adjusting screws a slight amount each.
Tighten the lock screws.

(g) In either of the above cases,
after the adjusting screws have been
either tightened or loosened,
lowing procedure should then be followed:

1. Rotate the drum counterclock-
wise until the image from the horizontal
collimator tube is in collimation with
the bubblie and note the reading. Then
rotate the drum clockwise until the image
from the 80° collimator tube 1is in col-
limation with the bubble and note the
reading.

. 2. If the reading is the same,
the end variations are equalized. If the
reading is either plus or minus the ad-
justing screws will have to be tightened
or loosened as described above, whateve;
the case may be, and this procedure re-
peated until the variations are equalized
at the horizontal and 90° position, which
are the end positions of the worm wheel.

(h) After the variations have been
equalized at the ends, the worm wheel
will have to be checked at each of the
90 intervals as follows:

l. Rotate the drum until the im-
age from the 99 collimator tube is in
collimation with the bubble and note the
reading. Continue this procedure until a
reading has been taken for each of the
collimator tube images from 89° to 90°.

2+ The reading at each of the §°
points from 9° to 90° must be the same
within the tolerance of two minutes. For
example, if the reading at the horizontal
position was 5' then at 72° position the
reading may be 72° 7' or 72° 3' which
are still within the 2 minute tolerance.
When the reading at each of the points
is within the two minute tolerance, the
worm is properly calibrated. If the read-
ing at any of the 9° points is greater
than two minutes i.e., when sighting at
the image from the 72° collimator tube

and upon collimation with the bubble the

reading is 720 2' or 720 8' it will be
necessary to loosen the lock screws, and
by means of the worm wheel adjusting
wrench (PQ-6000) loosen the adjusting
screws a slight amount for the plus error
i.e., 72° B' or tighten the adjusting
screws a slight amount for the minus
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error i.e., 729 2' and then tighten the
lock serews. By performing this adjust-
ment the equalization of the extreme
ends of the worm wheel will be disturbed,
but a variation of one winute at the
ends may compensate the error at the
interpositions. Eliminate the error at
the zero position by readjusting the
index prism. Check the error at the 90°
position and if the error exceeds 2 min-
utes, readjustment of the ends of the
worm wheel will be necessary.

(1) while calibrating the worm
wheel, it is advisable to eliminate ex-
cessive play between the worm wheel and
the worm. This may be accomplished by
tightening the worm shaft plunger screw
(31) using the plunger adjusting screw-
driver (PQ-4616). There should be a min-
imum amount of play beiween the worm and
worm wheel.

(J) If there is still excessive
play between the worm and the worm wheel
after calibration and cannot be minimized
by the plunger screw, the following is
recommended:

1. Remove the one nut (9) and 1ift
off the scale drum (8) from the bushing
and worm assembly (1).

2. Loosen the worm bushing bezel
(3) using the bushing bezel wrench (PQ-
4695) . Press the end of the bushing and
worm assembly forward dgainst the worm
wheel and gradually tighten the bushing
bezel with the fingers. Dy feeling the
amount of play, the bushing and worm
assembly will be moved accordingly. When
there is a minimum amount of play, lock
the worm bushing bezel in place with the
bushing bezel wrench (P4-4695). If the
play is insufficient, the gear action
will be stiffer causing excessive fric-
tion between the worm and worm wheel. A
greater force will be necessary to turn
the drum. This way be corrected by loos-
ening the worm shaft plunger. screw.

(k) When the worm wheel has been
calibrated within the tolerances and the
backlash kept at a minimum, place some
shellac on the plunger plug (32) and
screw in place on the right side plate.
Place the right side cover assembly on
the right side plate and secure in place
with the three screws (24).
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(8) T0 REASSHEMBLE WORM SCALE DRUM
ASSEMBLY.
(a) Fasten the scale drum brake as-

sembly (5)
with

on the right side plate (34)
the two screws (4).

(b) Secure the lower stop washer
(6) on the right side plate with the
three screws (14), Be sure the protrusion
of the washer Is in the correct position
as indicated by the mark scribed on the
casting at disassembly.

(¢) Place the 23 intermediate stop
washers (13) on the shaft of the bushing
and worm assembly (1} so that the pro-
trusions of the stop washers face down-
ward. To provide the .003" to .005" clear-
ance between the lubber line ring (15)
and the scale drum assembly (R) it may be
necessary to insert spacing washers (12)
between the stop washers {(13) so that
the clearance is taken up, yet the wash-
ers must be free to rotate. The number
of spacing washers may vary from none to
twenty and in no case will more than one
spacing washer be used between any two
ston washers.

fd) It is important that the upper
stop washer (11) be properly located in
the scale drum (8) as this determines
the stop positions of the worm wheel.
The overtravel of the worm wheel should
be limited to about 7° beyond the 0° and
909 positions. This is accomplished as
follows: Rotate the worm wheel (16) by
means of the bushing and worm assembly
(1) so that the worm scale dial (17) vis-
ible through the scale window reads zero.
lotate the stop washers in a counter-
clockwise direction, without altering
the position of the bushing and worm
assembly, so that the protrusions of the
stop washers are in contact with each
other. Hold the scale drum so that the
209 praduation is aligned with the ref-
erence mark on the lubber line plate and
note the position that the upper stop
washer (11) will have to occupy in the
scale drum (8) when the protrusion of
the upper stop washer (11) is in counter-
clockwise contact with the other stop
washers. With the washer {11} in this
position, secure the upper stop washer
in the scale drum with the three screws
(7). Place the scale drum on the bushing
and worm assembly and rotate the drum
counterclockwise until the upper stop
washer makes contact with the other stop
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washers. The 29 graduation should be
approximately in line with the reference
mark on the lubber line plate. The drum
should then be rotated approximately 79
clockwise until the 0OY graduation on the
scale drum is aligned with the reference
mark. Lock the scale drum (8) in zero
position with the two nuts (9} and screw
the scale drum cover (10) on the scale
drum. The bushing and worm assembly must
not be moved during this operation as
this will result in an incorraect setting
of the stop position.

NOTE: The above adjustments of the

stop positions will be facilitated
if the location of the protrusions
of the upper and lower stop washers

are marked on the scale drum and
right side of plate respectively ot
disassembly.

(9) FINAL ADJUSTMENTS.

(8) For these adjustments an ac-
curately set horizontal collimator or
natural horizon should be used. If a
collimator is used, it should preferably
have a horizontal collimation line. 1f
no collimator is available, a light or
line some ROO or more feet distant, ex-
actly at the same height as the sextant
may be used. The light or line should be
located by means of a transit or sur-
veyor's level, For convenience, the sex-
tant must be clamped to some rigid struc-
ture during the checking and readjustment
operations. The bubble, about 3/32" in
diameter must be formed and be approxi-

mately in the middle of the field. If
the natural horizon is used, correction
For the "Dip ol the Heorizon™ must be

apptied,.

(b) With both scales set at zero,
the horizon shutter knob in its extreme
position in the direction opposite to
the arrow, and the proper size bubble in
the center of the field, note the posi-
tion of the image in respect to the bub-
ble. Adjust the index prism until the
image is brought into collimation with
the bubble. This adjustment is made by
tightening one and loosening the other
of the two prism adjusting screws (110,
figure 24) on the underside of the prism
carrier using the prism adjusting hook
(PQ-3152) . Upon completion of this adjust-
ment, the adjusting serews must be tight
but not ‘tight enough to put excessive
strain on the prism.
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(g) With the horizon shutter knob
in its extreme position in the direction
indicated by the arrow, note the posi-
tion of the image with respect to the
bubble. Adjust the horizon prism in the
same manner as performed for the index
prism outlined in the previous step.

_ {(d) It may also be necessary to ad-
just the prisms for horizontal coin-
cidence, that is the images of some ver-
tical object do not coincide exactly.
Set up the sextant with the bubble at the
center of the f{leld and sight on a ver-
tical line whiech passes through the cen-
ter of the field. If the lateral position
of the line shifts when the micrometer
drum is turned, the 1lndex prism must he
adjusted by means of the prism adjusting
pivot (109, figure 24) underneath the
index prism carrier. The image through
the horizon prism must then be adjusted
to coincide with the image through the
index prism. This is accomplished by re-
moving the left side cover assembly and
loosening one and tightening the other
of the two mounting screws (21, figure
23) that secure the adjusting plate (8,
figure 23) to the left side plate.

(e) Set the instrument on the hor-
izontal collimator so that the bubble
will be in the center of the field. Focus
the eyepiece sharply on the bubble. Sight
through the index prism and adjust the
size of the bubble so that it is tangent
to the two horizontal target lines of
the collimator. Tilt the instrument so
that the bubble will travel 4° above and
below the center of the field and note
the motion of the bubble and the target
line relative to each other. If one moves
faster than the other, i.e., the bubble
is no longer tangent to the two hori-
zontal target lines; rotate the index
prism by means of the scale drum so that
the target lines are tangent. Note the
reading of the scale drum. If the error
exceeds two minutes and is uniform at
the 4° points above and below the center
of the field, refocus the objective lens
assembly in accordance with the procedure
outlined in paragraph 4. a. (3) (h),
Calibration of Telescope Assembly, this
section. If the error exceeds two minutes
and is not uniform at the 4° points above
and below the center of the field, the
field lens is not properly seated in the
bubble chamber or 1s distorted.
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(10) TO REASSEMBLE BJ-4 AVERAGING DE-
VICE (Refer to figure 22).

(8) To reassemble pencil assembly:

1. Siide the spring (2) into the
pencil housing (1) and insert the sleeve
and pin assembly (13). Push the assembly
against the tension of the spring so that:
the pin (3) will pass the snap ring groove
in the pencil housing. Hold it in this
position and replace the snap ring (4).

2. Press the collet (25) into the
sleeve and pin assembly. Insert the pen-
cil lead (24) into the collet and secure
in place with the sleeve (12).

(b) Insert spherical end of the
trip pin (20) through the hole on the
left side of the base plate (10). Slide
the trigger spring (21) and the stop (8)
onto the trip pin (20). Then continue
the spherical end of the trip pin into
the hole on the right side of the base
plate. Align the holes in the stop and
the trip pin and pin in place with the
taper pin (7).

NOTE: If either the stop or the trip
pin have been replaced, the taper pin
hole will have to be located after
the averaging device is completely
assembled and mounted on the sextant.

(¢} Place the ratchet spring (19)
on the stop and secure it in place with
the screw (15) and lockwasher.

(d) Place the ratchet stop spring
(9) in position on the base plate and
secure 1t with the screw (11} and lock-
washer.

(e) Replace the stop screw (14) in-
to the base plate and secure in place
with the nut (17).

(f) Insert the detent spring (289)
and the steel ball (27) in the hole pro-
vided for them in the base plate. Place
the ratchet (18) on the base plate and
set the ratchet pivot (16) in place hold-
ing the ratchet. Swing the ratchet spring
(18) and ratchet stop spring (9) in posi-
tion on the ratchet (18). Tighten the
screws that held the springs.

(g) Place the cover (28) onto the

base plate (10) and fasten it with the
screw (26).
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(h) Mount the trigger (6) on the
base plate and lock in place with the
stud (22).

(11) TO BEASSEMBLE BJ-4 AVERAGING DE-
VICE ONTD SEXTANT.

(a) Place the sextant on the bench
so that the right side 1s facing upward.
Place the averaging device in position
on the right side plate. Place the two
screws (30) into the holes in the base
plate and screw them into place.

. (n) Press the trigger (6) backward
and insert the screw {5) through the cut-
out on the trigger into the hole iIn the
base plate. '

(¢) Screw the pencil assembly into
the trigger housing.

(12) FINAL ADJUSTMENT OF BJ-4 AVERAG-
ING DEVICE.

(a) If either the stop (8) or the
trip pin (20) is replaced With a new
part, a new hole for taper pin (7) must
be located. Remove the two screws (30)
and swing the cover (28) to one side so
that the stop is accessible. Drill the
.052" hole in the stop through the trip
pin and out the other end of the stop
using a No.55drill. Locate the hole so
that the pencil (24) is in the position
indicated by the broken lines as shown
in figure 22. Ream the hole, ifnecessary,
and insert the taper pin (7) through the
stop (8) and trip pin (20) .

‘WOTE: Care must be taken not to dam-
age the instrument when drilling the
hole.

() Adjust tne travel of the pencil
to that shown in figure 22 by loosening
the nut (17) and adjusting the screw (14)
in or out of the base plate. Lock the
screw in position with the nut.

(c) Swing the cover to its original
position on the base plate and depress
the trigger a few times. If the tension
of the ratchet spring (19) is insuffi-
. cient to bring the next numeral on the
ratchet into view, it may be adjusted by
shifting or bending it. If the numerals
are not centered in the cutout, the ratch-
et stop spring (9) may be adjusted by
bending 1t.

(d) Replace the two screws (30) in-
to the base plate {10) and secure them
in place. Be sure these screws are tight
as they secure the averaging device to
the right side plate.

5. FINAL TESTS.

a. SCALE ERROR TEST. - The instrument
should be tested for scale error at each
two-degree point of the micrometer scale
and at each ten-degree point of the main
scale with both increasing and decreasing
readings. The error at any point must not
exceed two minutes of arc. The average
difference in the readings obtained for
the same points of the scale with in-
creasing readings and with decreasing
readings must not exceed one minute of
arc. The difference of the readings ob-
tained for the same point of the scale
with inecreasing readings and with de-
creasing readings must not exceed two
minutes of arc at any polnt of the scale.
Scale errors include all errors in the
instrument except those due to the bub-
ble, to the shade glasses, and to the
astigmatizer if provided. Included in
the scale errors are errors due to faulty
graduation, to eccentrieity, to improper
setting of the optical parts, to back-
lash, and to all other causes which may
give errors in the indications of the
instrument.

L+ BUBBLE CELL CURVATURE TEST.. - The
instrument must be tested for bubble cell -
curvature. The error due to imperfect
curvature of the bubble cell must not ex-
ceed two minutes of arc at any point
along the line of sight up to four degrees
from the center of the bubble cell. when
the bubble image 1is in the center of the
field the bubble cell curvature error 1s
considered to be zero.

c. ARTIFICIAL HORIZON INDEX ERROR TEST.
The instrument must be tested todeter-
mine the index error of the artificial
horizon with the bubble image in the cen-
ter of the field. The index error shall
not exceed two minutes of arc.

d. SHADE GLASS AND ASTIGMATIZER TEST.
The instrument must be tested to deter-
mine the error due to the shade of glass-

. es. The use of any shade glass shall not

introduce a change in the reading of the
instrument of more than thirty seconds.
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