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T™M 9-1654 } Pars. 1-3
RESTRICTED

SECTION |
) INTRODUCTION

1. SCOPE OF MANUAL.

a. This manual is published for the information and guidance of
ordnance maintenance personnel. It contains detailed instructions
for inspection, disassembly, assembly, maintenance, and repair of the
stereoscopic trainers M6 and M7 supplementary to th;)se in the Field
and Technical Manuals prepared for the using arm. This manual
does not contain information that is intended primarily for the using
arm, since such information is available to ordnance maintenance per-
sonnel in TM 9-654.

b. Maintenance information on stereoscopic trainer M2 is not
available at this time. When such information is compiled it will be
published at a later date in the form of a “Change” to this TM.

2. CHARACTERISTICS OF TRAINERS.
a. The stereoscopic trainers M6 and M7 (figs. 1 and 2) are used

for advanced training of stereoscopic-range and height-finder observ-
ers and spotters. Photographic slide targets (depicting airplanes)
and reticles are provided in the trainers in various combinations to
train observers in making stereoscopic contact. The trainers also
provide exercise to improve the muscular coordination of the observ-
er’s eyes.

b. Primarily, the trainers are designed to simulate height finders
with respect to visual field, range control, and elevation control. By
manipulating simple controls, the operation of most standard types

of range finder can also be simulated.

3. DIFFERENCES BETWEEN MODELS. The stereoscopic
trainer M6 provides three photographic slide targets and a telescope
with which an exterior target can be viewed. The trainer M7 pro-
vides four slide targets, but no telescope. This trainer is used in its
carrying case, while the trainer M6 is supplied with a tripod. Figure
1 illustrates the stereoscopic trainer M6 on its tripod, and figure 2
the stereoscopic trainer M7 in its case.

1
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T™ 9-1654 . Par. 4

Introduction
4. DATA.
a. General data.

Target slides M6 ... . . 3
Target slides M7 ... .. .. .. SO 4
Power supply ... 60-cycle, 100- to 130-volt, a-c
Reticles ... 12x, 24x, Y2-wave
Interpupillary adjustment scale ... 58- to 72-mm
Diopter scale ... ... ... RUTOORRIR T +2 to 4

b. Weights and dimensions.

(1) WEIGHT OF INSTRUMENT.

Stereoscopic trainer M6 ... .. ... ... 10414 1b
Weight with tripod ... ... ... 16512 1b
Stereoscopic trainer M7 ... ... 9814 1b
Over-all width . ... ... 45Y, in.
Over-all depth ... .. . . 125 in.
Over-all height ... ... ... ... . 13%5 in.
(2) IN PACKING CASE, COMPLETE WITH ACCESSORIES.
Weight:
Stereoscopic trainer M6 . .. ... . o ... 2681b
Stereoscopic trainer M7 . 266 1b
Length:
Stereoscopic trainer ... ... 59 in.
Tripod .. ... . .57Y in.

Width (depth):
Stereoscopic trainer ... ... ... ... 21%in.

Tripod ... 19Y%; in.
Height:

Stereoscopic trainer ... ... ... . ... ... ... 21%in,

Tripod ... ... SRR ...20 in.
Cubic displacement:

Stereoscopic trainer ... ... ... oo .13 cu ft
Tripod ... PP TR 10 cuft

3
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Par. 5 ™ 9-1654

SECTION 11
DESCRIPTION

5. GENERAL.

a. The stereoscopic trainers M6 and M7 are built into a tube
with binocular eyepieces for viewing the target. An adjusting knob,
shown in figure 3, is provided for setting the eyepieces to the correct
interpupillary distance for each observer.

bh. When the observer looks into the eyepieces, he sees the target
in a reticle field. The target appears to move, with respect to the
reticle, in the same way as a target viewed in a height finder. How-
ever, in the case of the height finder, two assistant operators or track-
" ers keep the height finder aimed at the target. Their unsteadinesses
or errors in tracking are simulated in the trainer by irregular vertical
and horizontal movements of the target image. These apparent
motions are given to the target by three motor-driven cams that move
the erector lenses and one of the Wollaston prisms. The motor is
started with the starter switch and it stops automatically after 100
seconds.

c. The azimuth and elevation tracking cam knobs (fig. 3) at the
left end of the trainer are to disengage the cams that simulate errors
in azimuth and elevation tracking respectively. The reticle turret
knob (fig. 3) brings the 12x reticle, 24x reticle, or the semihalf-wave
plate into position. The two reticles simulate the appearance of the
height-finder reticle under 12x and 24x magnification respectively;
the action of the half-wave plate will be described in subparagraph
10 d and e.

d. A headrest is provided which automatically turns on the reticle
and target lamps when the operator’s head is pressed against it.

e. A range knob is located at the right of the eyepiece and an
elevation knob at the left (fig. 3). By turning the range knob, the
operator can control the apparent range of the target; by turning the
elevation knob, he can control its elevation with respect to the reticle
marks. The accuracy with which the observer measures the range of
the target is indicated on a dial visible to the instructor and is re-
corded automatically and continuously during the 100-second test
period on a roll of chart paper.

f. The range knob is mounted on a central control panel, shown
in figure 4. This panel also mounts the reticle lamp socket, the reticle
lamp knob (which controls the illumination of the reticle), the target
lamp knob, and the internal adjuster knob. This latter control
changes the position of the fixed Wollaston prism to compensate for
maladjustment of the movable Wollaston. A button in the center of
the range knob enables the observer to lift the pencil from the re-
cording paper to indicate a setting to which reference is to be made
later.

Google .




- Original from
D d b
igitized by ( ;(3'Dgle UNIVERSITY OF CALIFORNIA



L Original from
D d b
e GOOSI"-' UNIVERSITY OF CALIFORNIA



- Original from
D d b
igitized by ( ;(3'Dgle UNIVERSITY OF CALIFORNIA



L Original from
D d b
e GOOSI"-' UNIVERSITY OF CALIFORNIA



- Original from
D d b
igitized by ( ;(3'Dgle UNIVERSITY OF CALIFORNIA



L Original from
D d b
e GOOSI"-' UNIVERSITY OF CALIFORNIA



T™ 9-1654 ’ Pars. 7—-8
Description

done by the turning of the range knob. When the latter is properly
set, the indicator dial reads zero.

(1) Figure 8 shows the movable prism mounted on its carriage.
Through a differential cable and pulley system, this carriage can be
driven along the axis by either the range knob or the motor-driven
range cam (fig. 15). When the trainer is in operation and the
range knob is not turned, the carriage is moved by the range cam; the
target thus appears to move in range with respect to the reticle
marks. By turning the range knob, however, the operator can com-
pensate for the motion caused by the range cam, thereby keeping the
movable prism in the position for stereoscopic contact. The pre-
cision with which the operator does this is observed on the unit-of-
error dial by the instructor and is recorded on a 10-inch length of
chart paper during the 100-second run (fig. 3).

(2) Measured in units of error, the difference in range between
the reticle marks and the target is directly proportional to the dis-
placement of the movable Wollaston prism from its stereoscopic ¢on-
tact position. The recording pencil (fig. 15), which is linked to the
movable Wollaston prism, plots ranging errors directly in units of
error. One unit of error (UOE) equals 12 seconds of arc at the eye.

(3) With the polarizing filter levers at “0,” which is the normal
position, the range knob must be turned clockwise to maintain
stereoscopic contact as the apparent range of the target lengthens. If
it is not turned, the pencil moves to the right.

f. Tracking errors are simulated in the trainer by apparent mo-
tions of the target in its own plane. An elevation cam and an azimuth
cam (fig. 16) provide this motion by moving the erector lenses at
right angles to the optical axis. As the apparent elevation of the
target decreases, the elevation knob must be moved clockwise to
compensate. Either or both of the tracking motions can be elimi-
nated by turning the elevation and azimuth tracking cam knobs
(fig. 3) to the “OUT” position.

(1) If elevation tracking errors are introduced, the operator can
correct them by turning the elevation knob while he is ranging.

(2) The operators can make no correction for azimuth tracking
errors when the azimuth tracking cam knob is in the “IN” position.
However, when the azimuth tracking cam knob is in the “OUT” posi-
tion, the image can be moved horizontally by turning the knob either
way.

8. MOVEMENT OF WOLLASTON PRISM CARRIAGE.

a. The Wollaston prism carriage can be moved by either the
range cam or the range adjusting knob. The indicator dial and chart
pencil arm are directly tied to the Wollaston prism carriage, and
register the carriage position. A system of pulleys (figs. 17 to 21)

n
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T™M 9-1654 Pars. 8—10
Description

pulley to a lengthwise movement of the pulley lower guide and
Wollaston prism carriage in the opposite direction to that moved by
the range cam. By turning the range adjusting knob, the movable
Wollaston prism is returned to the position in which a single image is
seen on the reticle. The above movement is shown in figure 21.

9. THE ORTHO-PSEUDO CONTROL. When the polarizing fil-
ter index arms are moved from the “O” to “P” position, the polarizing
filters are rotated through 90 degrees and the images seen by the
eyes are interchanged. That is, the right eye sees the target image
normally seen by the left eye, while the left eye sees the target image
normally seen by the right eye. The field of the trainer is then said
to be pseudostereoscopic or pseudoscopic as opposed to orthostereo-
scopic, and the effect is to transpose the range of the target with re-
spect to the reticle marks.

10. FORMATION OF THE RECOMBINED IMAGE.

a. The formation of the recombined image under each of the
four possible conditions of use can be studied by reference to figure
22. For each case, the field as seen by the left eye, the right eye, and
the two eyes in combination is shown respectively.

b. When both polarizing filter index arms are at either the “O”
or the “P” position, the instrument behaves like the height finders
which it is designed to simulate. The images of the target as seen
by the two eyes are displaced with respect to the reticle, unless the
unit-of-error dial is at zero, and, therefore, the recombined image ap-
pears to have a different range from that of the reticle as described
in paragraph 7.

¢. When both polarizing filter index arms are midway between
the “O” and the “P” positions, half of each polarized beam enters each
eye and, unless the unit-of-error dial is at zero, each image is doubled.
The recombined image, therefore, appears to be double, becoming
single only when the dial reads zero. This is known as the full field
coincidence type of ranging. The reticle is not indicated in the figure
because it is disregarded in this method of ranging. No stereoscopic
effect is produced.

d. With both the polarizing filter index arms in either the “O” or
the “P” position and the semihalf-wave plate substituted for the
reticle, the instrument is in condition for ortho-pseudo coincidence

21
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Par. 10 T™M 9-1654
Description

RIGHT EYE COMBINATION

NORMAL HEIGHT FINDER

LEFT EYE ' RIGHT EYE COMBINATION

FULL-FIELD COINCIDENCE RANGING

LEFT EYE RIGHT EVYE COMBINATION

ORTHO-PSEUDO COINCIDENCE RANGING

ol ol '
U \;‘wm//
p” p
LEFT EYE RIGHT EYE COMBINATION

SPLIT-FIELD COINCIDENCE RANGING ra pp 8a027

Figure 22 — Field of View as Seen by the Two Eyes Individvally and in
Combination for Various Settings of the Polarizing Filter and Reticles

24

Google




TM 9-1654 Par. 10
Description

ranging. The situation with respect to the halves of the image seen
through the clear (upper) part of the field is exactly the same as for
the normal height finder. Because of the half-wave plate, however,
the planes of polarization in the lower halves of the field are inter-
changed and the beam that would normally be viewed by the right
eye is viewed by the left eye and vice versa. Therefore, if the image
seen in the upper half of the field has a longer range than the true
range of the target, then the image seen in the lower half of the field
of view is as far in front of the target as the image in the upper part
is behind it. This doubles the sensitivity of the instrument, a circum-
stance that is taken advantage of when adjusting it.

e. With the semihalf-wave plate still in position, the instrument
is put in condition for split-field coincidence ranging by placing one
polarizing filter lever in the “O” position and the other in the “P”
position. The situation with respect to one eye (the left eye in figure
22) is the same as for ortho-pseudo coincidence ranging, while the
situation with respect to the second eye (right eye in figure 22) is
exactly the reverse, being now the same as for the first eye. The
combined image, therefore, looks exactly like each of the individual
images and the two halves are displaced sidewise. No stereoscopic
effect is produced unless the unit-of-error dial is set at zero.

25
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Pars. 11—-14 T™ 9-1654

SECTION HI
INSPECTION
11. PURPOSE.

a. Inspection is for the purpose of determining the condition of
the instrument and what action, if any, is required to place it in
serviceable condition.

b. Basic inspection or preliminary search to determine the condi-
tion of the instrument and to locate basic faults is contained in this
section. Detailed inspection associated with repair procedure is con-
tained in section V.

¢. The references in this section to paragraphs in section V are
for convenience; they are not to be taken as an indication that the
inspector is to make any repairs described therein.

12. TOLERANCES. Tolerances, or allowable errors, are specified
where necessary to indicate the degree of precision required in per-
forming certain adjustments. In general, an instrument should be
considered unserviceable if the error in any part exceeds the specified
tolerance. However, it must be realized that the specified tolerance
is intended to serve mainly as a guide for the inspector, and it must
be supplemented by the inspector’s judgment. Even if the tolerances
are within satisfactory limits, the repairman should attempt to re-
duce the errors if time and conditions permit.

13. TEMPERATURE ERRORS. Keep the trainer at a uniform
temperature during the inspection to avoid introducing spurious errors
from the unequal expansion of the parts.

14. TOOLS AND MATERIALS.

a. Of the special tools listed in paragraph 38, the following are
needed for the operation perfnrmed in the course of the basic inspec-
tion. See paragraph 38 a for further specifications and for references
to figures in which these tools are shown.

BRUSH, artist, Y3 in. diam., camel’s-hair, for cleaning optical ele-
ments. To be kept in dust-proof container.

GLASS, magnifying, jeweler’s
KIT, collimator (Fed. Stock No. 18-K-184)
TELESCOPE, collimating
WRENCH, socket-head, 34, in. hex, for No. 10 screws
b. The following materials listed in paragraph 38 b are also
needed for cleaning the outer surfaces of the eye lenses
ALCOHOL, ethyl, grade 1
PAPER, lens tissue
SOAP, liquid, lens cleaning

26
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Pars. 15—-17 T™M 9-1654
Inspection

15. TRIPOD FOR STEREOSCOPIC TRAINER M6 (fig. 23).

a. Name plate. Record the tripod serial number from the name
plate (fig. 52). The name plate is located on the top of the tripod
table.

h. Appearance. Examine the tripod for completeness, appear-
ance, and for broken or bent parts (fig. 23). Note whether the sup-
port wheels (fig. 54) are firmly secured to their shafts. Tighten with
a “';.-inch socket-head wrench if necessary.

c¢. Azimuth control. Loosen the tripod table locking knob and
examine the tripod head disk for obvious wear or injury. Place a
trainer on the tripod and make sure that the table turns smoothly
with controllable friction. For correction, see paragraph 42.

d. Elevation control. With the instrument on the tripod, turn
the handwheel, after being sure that the handwheel is tight on its
shaft. The elevating mechanism should turn smoothly with some
friction. If the mechanism turns with difficulty, slightly loosen the
knurled retainer near the handwheel (fig. 52). Should the mecha-
nism still turn with difficulty, examine the support wheels to see that
they are not pressing too tightly against the brackets of the table.
If the mechanism turns too freely, be sure that the spring washers
(fig. 52) are pressing somewhat against the support wheels and
tighten the knurled retainer near the handwheel. For correction, see
paragraph 42 b. For construction details, see paragraph 64.

16. CONTROL KNOBS AND LATCH KNOBS. Check smooth-
ness of operation of control knobs and latch knobs on the cam hous-
ing cover, target housing cover, and the range knob housing. All
knobs should turn free but not excessively loose, and those having
indicators should be properly set to their index. For correction, see
paragraph 43.

17. EXTERNAL INSPECTION OF TRAINERS.

a. Name plate. Record the instrument serial number from the
name plate. This is located on the cam housing below the elevation
knob.

b. Appearance. Examine the instrument for appearance, condi-
tion of paint, and for broken or bent external parts.

c¢. Completeness. Check the instrument for completeness. Refer
to paragraph 38 for a list of accessories,

d. Handles. (fig. 35). Test the handles for tightness. For cor-
rection, see paragraph 44, :

e. Internal adjuster knob (fig. 4).

(1) Test the movement of the internal adjuster knob over the
scale. Excessive freedom of movement or binding may be due to
incorrect tension of the knob. For correction, see paragraph 45.

28
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Pars. 19—24 TM 9-1654
Inspection

at “2,” and the semihalf-wave plate at “3.” If the reticles are in cor-
rect order but are not properly correlated with the knob, see para-
graph 43 to correct. If the order of the reticles is not correct, see
paragraph 58 for correction,

20. AZIMUTH AND ELEVATION TRACKING CAM KNOBS.

a. If the cam follower rollers (fig. 37) are not disengaged when
the knobs are at the “OUT” position, index the knobs according to
paragraph 43.

b. Look into the eyepieces, turn on the target lamp and note
whether the target image is at the center of the reticle vertically
when the elevation tracking cam knob is at the “OUT” position. For
correction, see paragraph 49 a (3).

21. TARGET TURRET KNOB.

a. Test the indexing of the target turret knob. The targets should
be arranged in the following order (fig. 38 (M6) and fig. 39 (M7)):
No. 1. Four-motored bomber—head on.

No. 2. Four-motored bomber—<climbing,

3. Plane is level flight.

No. 4. No target; field lens for use of telescope (M6).
5. Two-motored bomber (M7).

b. If the targets are in correct order but are not properly corre-
lated with the knob, index the knob according to paragraph 43.

c. If the targets are not in the correct order, see paragraph 57
for correction.

22. INTERPUPILLARY ADJUSTMENT. Test the knob for back-
lash. For correction see paragraph 56.

23. DIOPTER ADJUSTMENT. Remove the rubber eye shields
and turn on the target lamps. Set the collimating telescope over the
eyepiece. Sight through the telescope and left eyepiece, and turn
the left diopter setting ring until the trainer reticle is clearly in
focus. Check the reading of the diopter scale. It must be within
one-quarter division of the zero diopter position. If the setting does
not fall within this tolerance, see paragraph 53 for correction. Repeat
procedure for right eyepiece.

24. NONPARALLELISM OF TELESCOPE AXES.

a. If the beams emerging from the telescope converge in the least,
the observer’s eyes must diverge for binocular vision. Such a condi-
tion, of course, never occurs in ordinary life, so the human muscular
system is not made to satisfy it and becomes fatigued rapidly when
endeavoring to cope with it. The opposite condition (divergence of
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25. INTERNAL ADJUSTER.

a. With a target in place, set the reticle turret knob at “3” to
bring the semihalf-wave plate into position.

b. Move either of the polarizing filter index arms to the pseudo
position “P”; leave the other in the ortho position “O.”

¢. Set the unit-of-error indicator scale at zero with the range knob.
Move the target vertically with the elevation knob until it lies on
the dividing line across the field. Bring the image into coincidence by
turning the internal adjuster knob. The tolerance is +4 units on the
internal adjuster dial. No correction can be made without removing
the range knob housing assembly. See paragraph 45 b.

26. PARALLAX.

a. With a target in place, set the reticle turret knob at either “1”
or “2”

b. Move both polarizing filter index arms to either “O” or ‘P”,
and make the interpupillary setting.

c¢. There are three methods of inspecting for parallax:

(1) While viewing the target, slightly move the head vertically
or horizontally. There should be not more than 2 UOE change in
the apparent range of any reticle mark relative to the target.

(2) If the observer’s interpupillary distance is between 62 and
68 millimeters, the following procedure can be used:

(a) Bring the wing or nose of the target plane over the middle
reticle mark.

(b) Set the internal adjuster knob to zero. Obtain stereoscopic
contact with the range knob. Record the indicator dial reading. Re-
peat five times and record the mean of these readings.

(c) Increase the interpupillary distance by 4 millimeters and re-
peat procedure in step (‘b), above.

(d) Decrease the interpupillary distance by 8 millimeters (i.e, 4
millimeters narrower than normal interpupillary distance) and repeat
procedure in step (b), above.

(e) Variation between the three mean values may not exceed
two units of error.

(f) Calculate the average error for each series of readings. The
tolerance at each limit is =2 UOE.

(3) Rotate the interpupillary adjusting knob rapidly back and
forth between 58 and 72 millimeters. Apparent movement in range
of the target image is indicative of parallax.

d. To correct parallax, follow paragraph 59.
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27. CLEANLINESS OF OPTICAL ELEMENTS.

a. The exposed surfaces of the eyepiece lenses should have been
cleaned as described in TM 9-654 before the inspection was started.

b. Hold the headrest down to turn on the lamps and look into
the eyepieces from a slight distance to detect dirt on the inner sur-
faces of the eyepieces.

¢. Remove the eye shields and inspect the objectives by means
of a jeweler’s glass or loupe held within an inch of the eyelens.

d. Hold the loupe approximately three inches from the right eye
lens. Move the loupe slightly until the circle of light is in sharp
focus, and inspect for dirt. Do the same with the left eyelens.

e. Replace the eye shields, turn the focusing rings to their clock-
wise limits, and look into the trainer for dirt on the field lens.

f. Restore the focusing rings to their normal positions and look
into the eyepieces for dirt on the target and the reticle.

g. Dirt on elements that are out of focus (e.g., eyelenses) merely
reduces the amount of useful light and introduces some scattered
light, but dirt that is in focus (e.g., on the target or reticle) is a con-
stant source of annoyance to the observer and tends to reduce the
precision of his settings. The least bit of dirt on the target or reticle,
therefore, must be removed, but out-of-focus dirt need not be re-
moved if it is very slight, unless the trainer is disassembled for other
reasons.

h. For the procedure to be followed in cleaning, see paragraph 60.

28. CONDITION OF OPTICAL ELEMENTS.

a. In addition to dirt, the procedure just described in paragraph
27 should have uncovered fractured optical elements, the partial
separation of cemented elements, and the deterioration of surfaces.
Any lack of perfect clearness in the field, either when viewed nor-
mally or when inspected with the loupe, should be investigated fur-
ther by the next maintenance echelon.

b. With both polarizing filter index arms at either “O” or “P” and
the reticle turret knob at “2,” range over the entire =50 UOE scale
and note whether the image is doubled at any time.

c. With the internal adjuster set as described in paragraph 25,
make a setting under each of the conditions listed below. The field
covered by the semihalf-wave plate should be perfectly clear and the
dividing line invisible. The reading on the unit-of-error scale (and
the recording paper) should be zero in each case. (For the appear-
ance of the field, see paragraph 10.)

(1) FULL-FIELD STEREOSCOPE RANGING. Reticle turret knob at
“1” or “2”; polarizing filter index arms at “O” or “P.”
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(2) FULL-FIELD COINCIDENCE RANGING. Reticle turret knob at
“1” or “2”; polarizing filter index arms midway between “O” and “P.”

(3) ORTHO-PSEUDO COINCIDENCE RANGING. Reticle turret knob
at “3”; polarizing filter index arms at “O” or “P.”

(4) SPLIT-FIELD COINCIDENCE RANGING. Reticle turret knob at
“3”; polarizing filter index arms at “O” and one at “P.”

d. When the half-wave plate is used (conditions (3) and (4),
above), it may happen that the entire target image can not be
brought into coincidence simultaneously, especially for the larger tar-
gets. This is due to misalinement of the Wollaston prisms and is
uncorrectable in the earlier instruments. Later instruments have
eccentrics on the movable Wollaston prism for alinement, but even
in these instruments correction should not be demanded unless the
fault is very serious or the tube must be removed for other repairs.
The method of alining the Wollaston prism is described in paragraph
88 e (3) (a).

29. RANGE KNOB.

a. The usefulness of the trainer depends in large measure upon
the promptness with which the image responds to movements of the
range knobs and the delicacy of touch that is attainable. While
making the test described in the preceding paragraph, watch for the
following faults:

(1) Lost MmoTION. This may be of two types:

(a) The movement of the image may not reverse instantly when
the motion of the knob is reversed. For correction, see paragraph
47 a.

(b) The mechanism may start to reverse sluggishly by reason of
slackness in the cables. For correction, dee' paragraphs 47 ¢ and d.

(2) SLipPING. The mechanism may not follow the knob. If the
knob is tight on its shaft, see paragraph 47 b for correction.

(3) BINDING. The mechanism may bind at certain points. For
correction, see paragraph 47 e.

30. DRIVING MECHANISM. Turn the reticle knob to “1” or “2”
and both polarizing filter index arms to either “O” or “P.” Turn the
azimuth and the elevation tracking cam knobs to the “OUT” position.
Press the starter switch. The target should appear to move over a

range course and the lights should operate. For correction, see para-
graphs 51 and 62.

31. PAPER TRANSPORT (figs. 25 and 30).

a. When the starter switch is pressed, the recording paper should
move through the paper transport. If it does not do so, make sure
that it is threaded properly through the rollers,

38

Google



- Original from
D d b
igitized by ( ;(3'Dgle UNIVERSITY OF CALIFORNIA



Pars. 34-35 T™ 9-1654
Inspection

cator dial reading below 50 UOE. The range cam follower tube
assembly (fig. 15) should maintain contact with the range cam during
the 100-second test period. For correction, see paragraph 50.

35. ADDITIONAL INSPECTION FOR THE TRAINER Mé.

a. Target lamp. Turn the target turret knob to “4” to bring the
telescope field lens into position. Turn the lamp knob shown in figure
6 to its clockwise limit to throw the lamp out of the path of the
telescope. Remove the telescope cap. The lamp should be com-
pletely out of the field of the telescope. If it is not, the lamp bracket
shaft is turning in the bushing on the lamp socket plate (fig. 28).
Remove the target housing cover as described in paragraph 70.
Tighten the set screw in the bushing with a 34.,-inch socket-head
wrench and replace the housing cover.

b. Cleanliness. Examine the lenses of the telescope for clean-
liness.

c. Focus. Focus the telescope on an object 20 feet away, and
then on an object as far away as possible, preferably outdoors. If
the telescope cannot be focused within these limits, it must be re-
placed according to paragraph 61.

d. Mirrors.

(1) Remove the target housing cover (par. 70 ¢) and examine
the mirrors for dirt.

CAUTION: The mirrors in the M6 are front-surfaced and must
never be touched with the hands.

(2) With the lamp out of the field, examine the exit pupil in the
eyepieces with a jeweler’s glass or loupe. If the exit pupil is not
perfectly round, one or more of the mirrors is out of alinement. For
correction, see paragraph 61 a.

e. Appearance of external field. Direct the telescope at the sky
and examine the field for dark bands. If present, they indicate that
a fixed Wollaston prism designed for the trainer M7 has been as-
sembled in the instrument instead of one designed for the M6. For
correction, see paragraph 88 d.
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TM 9-1654 Pars. 3637

SECTION 1V
GENERAL MAINTENANCE

36. SCOPE. This section contains general maintenance and specific
periodic maintenance which must be done by ordnance personnel.

37. MAINTENANCE PRECAUTIONS.

a. The stereoscopic trainer is a delicate instrument and depends
for its operation upon the measurement of incrediably small angles.
It fails entirely in its purpose if its moving parts bind and do not
move freely on the one hand, or have lost motion with respect to one
another on the other hand. This means that the repairman must
make certain at every step of his work that bushings have not become
worn, that all parts move freely in their bearings, and that every
assemblage of moving parts operates over its entire range without lost
motion. Screws and nuts must be tightened sufficiently to prevent
their loosening, but not so much as to become damaged or to damage
other parts. A screwdriver improperly applied can be a destructive
tool. NOTE: Whenever the trainer may have been severely jarred,
the test for convergence (nonparallelism of the telescope axes (par.
24)) is especially important because the telescope may be misalined.

b. Knobs, levers, arm, and collars must not be forced against
their stops. Particular care should be taken in operating the polar-
izing index arm and eyepiece focusing rings to avoid forcing them
beyond their stops.

¢. When changing cams, never pull out the range cam follower
by hand; it may spring back and damage the interior mechanism.

d. Always disconnect the power cord before removing the cam
housing cover for any purpose.

e. Look for burned out lamps or fuses and replace them before
making further inspection for electrical failure.

f. Assemble subassemblies before mounting them on the instru-
ment. As a part of all assembly and mounting operations, clean and
lubricate the bearings, slide surfaces, threads, etc.

g. Use only wrenches that fit snugly on parts. Tools that do not
fit will fail or cause damage to the corners of nuts, bolt heads, etc.

h. Except in emergencies, work requiring welding, riveting, and
the making of new parts for major replacements will not be under-
taken in the field.

i. The set screws used in the trainer throw up burrs on the shafts
when tightened properly. Be sure to remove these burs with a fine
file before attempting to withdraw the shafts to prevent damage to
the bushings in which the shafts turn. When reassembling, make
sure all set screws are tight.
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Pars. 37-38 TM 9-1654
General Maintenance

j- Examine all parts for such injury as breakage, bending, and
damaged or worn bushings, as they are removed. The trainer con-
tains numerous long, thin shafts and these should be examined for
straightness. Damaged parts should be either repaired, sent to.a
higher echelon for repair, or replaced by new parts, depending on the
nature and extent of the damage. Wipe all parts clean, and oil or
grease the bearing surfaces sparingly just before reassembling the
parts.

k. The action of all parts affected by a repair should be tested
during the course of repair to insure that the trainer will finally pass
inspection and not have to be returned for readjustment.

38. TOOLS, MATERIALS, AND ACCESSORIES.

a. Tools.

(1) Common tools used in maintenance and repair operations
such as chisels, drifts, files, hammers, pliers, screwdrivers, wrenches,
and punches, the names or general characteristics of which indicate
their use and application, are not described or illustrated in this sec-
tion. )

(2) Tools of special design, not commonly used, are listed and
their use outlined below:

(a) Tools.
BRUSH, artist, Y3-inch diam., camel’s-hair (No. 38B-670)
CAMS, dummy
GAGE, feeler, 0.040-inch +0.002
GLASS, magnifying, jeweler’s (No. 18-G-1101-60)
KIT, collimator (No. 18-K-184)
LEVEL, bench, spirit
OHMMETER, double scale, 0-100, 0-1000 w/case (No. 17-0-402)
PLATE, bases
SCREWDRIVER, offset, 14,- x 3] 4-inch blade
SYRINGE, bulb (No. 57-S-10807-187)
TELESCOPE, collimating (No. 18-T-540-250)
WRENCH, Bristo, socket-head, 14 g-inch
WRENCH, socket-head, 1 4-inch
WRENCH, socket-head, ,4,4-mch
WRENCH, socket-head, 34,-inch (No. 41-W-2449)
WRENCH, socket-head, Y3-inch (No. 41-W-2450)

(b) Uses.

1. Artist camel’s-hair brush is used for cleaning optical elements.
This brush must be kept in a dust-proof container when not in use.

2. Dummy cam is used when adjusting the azimuth and elevation
tracking (par. 88 f and fig. 179).

3. Feeler gage is used when setting up telescope bracket.
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4. Jeweler’s magnifying glass is used when assembling or inspect-
ing small parts.

5. Collimator kit is used when checking and correcting nonparal-
lelism of telescope axes (par. 24 and fig. 29).

6. Bench spirit level is used when assembling tube and ring to
cam housing (par. 80 and fig. 130).

7. Ohmmeter is used for checking electric circuits.

8. Plate base is used when assembling the trainer as a reference
point when checking. It must be level (par. 80 and fig. 130).

b. Cleaning and lubricating materials.

ALCOHOL ~

GREASE, graphited, light

GREASE, lubricating, special

OIL, lubricating, for aircraft instruments and machine guns
PAPER, lens tissue

SOAP, liquid, lens cleaning

TALCUM, technical, powdered

¢. Accessories.

CAM, blank (A315585)

CAM, range “A” (C82380)

CAM, range “B” (C82381)

CAP, telescope (A315930) (for M6 only)

CORD, extension (B180458)

LAMP, 6-8 volt, 32 cp, Mazda 64

LAMP, 6-8 volt, 32 cp, Mazda 1724 (for M6 only)
LAMP, 6-8 volt, 32 cp, Mazda 881F (for M7 only)
LEADS, pencil, Eversharp T15 or equivalent
PAPER, roll of recording (B180132)

WRENCH, tripod (for M6 only)

39. BALL BEARINGS.

h. Removal or installation of ball bearings.

(1) When installing or removing bearings which are press fit on
the inner race, exert driving pressure only upon the inner race. When
installing or removing bearings which are press fit on the outer race,
exert driving pressure only on the outer race.

(2) When removing ball bearings from shafts, the supporting
plate of the arbor press must support the inner race of the bearing.
When removing ball bearings from their housing, a hardwood stick or
brass rod turned to slightly less than the outside diameter of the
outer race should be used to drive them out.

(3) When working with arbor press, see that the anvil and bear-
ing supports are clean and smooth. The shaft and press ram must
be lined up vertically to avoid damaging shaft or bearing.
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(4) If bearing fit is such that hammer and drift tube or drive
block must be used, be sure that the block faces are clean and square.

(5) Never apply pressure to a bearing raceway surface, roller,
ball, ball separator, or snap ring.

(6) Bearings requiring a press fit on shafts, or similar application,
should be heated in hot oil, where possible, before installing. In most
cases no pressure is required to seat the bearing.

(7) Always exercise care in assembling shaft and bearing into
housing to avoid scoring races, rollers, or balls.

40. LUBRICATION.

a. All bearing surfaces that are accessible without removing the
instrument from the tube should be lubricated occasionally.

b. All shafts that run through the cam and target housing covers
and the range knob housing should be lubricated with lubricating
grease (special). Remove the covers and then the knobs, one at a
time. Lift out the shaft and apply a thin film of grease on the shaft
and the spring washer. Insert the shaft in its bearing and replace the
washer and knob, being sure to index the knob correctly on the shaft.

c. Place a thin film of grease on the indicator dial actuating rack
(fig. 31) to lubricate the rack and gear.

d. Place a drop of lubricating oil (for aircraft instruments and
machine guns) on the two range cam follower guide rollers and the
indicator actuating rod roller as shown in figure 31.

e. Occasionally place a drop of oil in the oilholes at each end of
the motor.

f. Apply graphited grease (light) occasionally on the range cam
follower tube where it passes through the dust plate on the cam
housing (fig. 31).

g. If the elevation knob squeaks, remove it and apply graphited
grease (light) on the shoes which retard its motion.

h. The ball bearings normally require no lubrication in service.
At time of assembly, lubricate with lubricating grease (special).

i. The cork washers at the support wheels of the tripod for the
trainer M6 will occasionally require a drop of lubricating oil (for
aircraft instruments and machine guns). The large tripod disk should
never be oiled.

jo Whenever an adjustment is made that requires the removal
of a part, wipe the part just before replacing it, to remove any dirt
it might have collected, and apply a thin film of grease or oil, choice
depending upon the load and the speed of movement.

CAUTION: Many of the bearings are either near optical ele-
ments or just above them, and in either case, an excessive amount of
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Pars. 4243 TM 9-1654

SECTION V
ADJUSTMENT AND REPAIR

42. TRIPOD FOR STEREOSCOPIC TRAINER Mé.

a. Azimuth control. The entire central shaft assembly can be
disassembled by unscrewing the round-head screw BCOXI1.1AC
(fig. 52). Replace a worn tripod head disk or other damaged parts.

b. Elevation control.

(1) If the mechanism turns with difficulty, slightly loosen the
knurled retainer near the handwheel (fig. 52). Should the mecha-
nism still turn with difficulty, examine the support wheels to see that
they are not pressing too tightly against the brackets of the table. If
the mechanism turns too freely, be sure that the spring washers
(fig. 52) are pressing somewhat against the support wheels, and
tighten the knurled retainer near the handwheel. For construction
details, see paragraph 64.

(2) Should worn or damaged parts have to be replaced, disas-
semble the elevation and support wheel shaft (par. 64), and reassem-
ble with parts that are in good condition.

(3) For oiling instructions, see paragraph 40 L

43. ADJUSTMENT OF CONTROL KNOBS AND LATCH KNOB.

a. Many of the controls of the trainer are operated by the type
of knob assembly exemplified by the reticle turret knob assembly
B180170 exploded in figure 24. The amount of friction is deter-
mined by the pressure from the spring washer. To make the knob
turn easier or harder, loosen the set screw in the knob with a 34,-inch
socket-head wrench, slide the knob along the shaft, and tighten the
set screw firmly.

b. Certain control knobs have indicators that must be indexed.
To do this, loosen the set screw, hold whatever fitting is mounted on
the shaft, rotate the knob to the proper place, and tighten the set
screw firmly, being sure the pressure of the spring washer is suitable.
Be sure that the pin on the body of the trainer matches the hole in
the indicator dial.

c¢. The cams and target housing cover plates are held in place by
latches (fig. 24). These can be tightened or loosened by bending
the eccentric slotted disk that comprises the latch proper, using a pair
of pliers and removing the latch from the knob if necessary.
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44. HANDLES. The handles are secured by hex nuts on the inside
of the tube, as shown in figure 35. To tighten the left handle, remove
the telescope assembly as described in paragraph 65 e and reach into
the tube and tighten the two nuts. To tighten the right handle, re-
move the target housing as described in paragraph 70 d, and tighten
the hex nuts that secure the handle to the tube.

45. INTERNAL ADJUSTER KNOB.

a. If the internal adjuster knob refuses to turn, remove then re-
place the range knob housing assembly (par. 66), making sure that
the internal adjuster cam rests on the stud in the internal adjuster
lever. Bend the latter if necessary.

b. If the knob is improperly indexed, remove the range knob
housing assembly, hold the cam, and index the knob according to
paragraph 66 b. Test to determine whether the knob is then effective
over its entire range.

c. If the internal adjuster knob is not effective over its entire
range, see paragraph 88 d (9).

46. PENCIL LIFTER MECHANISM. If the pencil does not rise
when the pencil lifter button is depressed, the lever on the pencil
lifter shaft has probably shifted. Remove the range knob housing
assembly, loosen the set screw in the lever, and raise the lever
slightly. Hold the shaft from turning during this operation by insert-
ing a wrench in the set screw of the collar as shown in figure 36.
Tighten the set screw and replace the range knob housing assembly.

47. RANGE CONTROL MECHANISM.

a. If lost motion has been detected (par. 29 a (1) ), remove the
range knob housing assembly (par. 66). Spread one adjusting slot
in the coupling (fig. 34) until the coupling slot just fits its pin when
the assembly is replaced. Do the same to the other adjusting slot.

b. If the coupling slips (par. 29 a (2) ), remove the range knob
assembly from the tube and proceed according to paragraph 66 b (1)
and (2). Press the friction washer B180259 (fig. 70) more tightly
against the large cork washer A315753 and reassemble the coupling
assembly according to paragraph 66 b (5).

c. If the procedure described in subparagraph a, above, does not
eliminate the lost motion, reach into the aperture and feel the range
knob pulley cable. If it is loose, remove the telescope assembly, reach
into the aperture, and turn in a clockwise direction the screw
BFCX4DP exploded out in figure 159. (This screw is shown in its
normal position in figure 158.)

d. If lost motion still exists, feel the movable Wollaston pulley
cable (figs. 167 and 170). This cable can be tightened by means of
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Adjustment and Repair

assembly. Follow paragraph 88 e (2) and (5) when replacing the
movable Wollaston prism.

(3) Replace the trainer tube according to paragraph 81 d.

48. INDICATOR MECHANISM.

a. If the pencil and the unit-of-error dial do not correspond, re-
move the indicator dial housing assembly and straighten the record-
ing arm (figs. 95 and 96).

b. If the pencil rotating cord needs replacing, tie a knot in it, pass
it outward through the hole in the left paper transport mechanism
plate (fig. 25), pass it around the pulley with the latter at its extreme
left-hand position, hook the spring over its stud on the paper roller
side plate assembly, and tie the cord to the spring. The knot should
just clear the cord guide stud; leave less space than is shown by the
figure when the arm is at its extreme left-hand position. The spring
should keep the string taut around the pulley.

c. If the scale and the pencil agree but do not indicate zero when
stereoscopic contact is made, remove the cam housing cover (par. 72),
loosen the set screw in the indicator dial gear (fig. 16), and turn the
gear with respect to the shaft. Tighten the set screw and check the
adjustment.

d. If the pencil holder bracket or recorder arm is bent so that the
holder fails to rotate, unclip the holder and straighten the bent part.

49, AZIMUTH AND ELEVATION TRACKING MECHANISM.

a. If the target image fails to move when the azimuth and eleva-
tion tracking cam knobs are at “IN,” the tracking lever collars are
slipping on the cam follower shafts (fig. 112). The elevation and
azimuth cam follower bracket assembly must be removed from the
cam housing (fig. 111), the tracking lever collars positioned properly,
and their set screws tightened.

(1) Turn the azimuth tracking cam knob to its clockwise limit
and the elevation tracking cam knob to its counterclockwise limit.
Pull the power cord off the trainer and take off the cam housing
assembly cover (par. 72). Remove the elevation and azimuth cam
follower bracket assembly (par. 76 (2) ).

(2) Be sure the stop pins in the shafts are against the stop pins
in the bushings of the cam follower bracket assembly. When the
shafts are thus positioned, and the bracket is held as shown in fig-
ure 37, the lower edge of the arm of the azimuth cam follower roller
assembly should be parallel to the lower edge of the plate and the
arm of the elevation cam follower roller assembly should stand di-
rectly across the center of the shaft as shown. If the arms are not so
positioned, loosen the set screws in the collars and rotate the collars.
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The cams and telescope assembly must be removed and the switch
moved away from the housing.

(1) Remove the range and tracking cams as described in para-
graph 74 and the telescope assembly as described in paragraph 65.

(2) Reach through the telescope assembly aperture and loosen
the jam nut on the ends of the switch holding screws. Loosen the
screws slightly from inside the cam housing, rr_lﬁve the switch away
from the housing, and then tighten the screws. Test the operation of
the switch.

(3) Tighten the jam nuts and replace the parts that have been
removed.

b. If the motor still fails to start, see paragraph 62.

52. HEADREST.

a. If the headrest cannot be pressed down to the adjusting screw,
the end of the light switch actuating shaft A315876 (figs. 75 and 76)
is hitting the shoulder of the light switch bracket. Remove the tele-
scope assembly. Reach through the aperture. in the tube with a
screwdriver and press the tip of the screwdriver against the upper
part of the switch bracket to swing it clear of the switch actuating
shaft. Replace the telescope assembly.

b. If the headrest does not return to the raised position, the stop
collar (fig. 75) on the left tube (looking at the assembly from the
rear of the instrument) has become loose. See paragraph 67 e for
locating the collar prope‘rly.

53. DIOPTER SCALE.

a. If the diopter scale of either eyepiece is out of adjustment by
less than 1 diopter, the following simple adjustment of the index is
adequate.

(1) Remove the rubber -eye shield, set the collimating telescope
on the eyepiece, and focus on the trainer reticle with the focusing
ring.

(2) Loosen the two eyepiece-to-telescope screws A314838
. (fig. 55), rotate the entire eyepiece in its flange until the scale reads
zero, and tighten the screws evenly.

b. If the error is more than 1 diopter (or more than Y4 diopter
when the telescope is being assembled ), the telescope objectives must
be focused.

(1) Remove the telescope assembly from the tube (par. 65) and
prop it upright. Place a lamp about 112 feet to the right and in line
with the collimator lens of the eyepiece, and move it until the illu-
mination in the eyepiece is uniform. '

(2) Rotate the focusing ring of the faulty eyepiece to its coun-
terclockwise limit.
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(3) Loosen the eyepiece-to-telescope screws A315838 (fig. 55)
and rotate the entire eyepiece in its flange until the extreme gradua-
tions on the diopter scale are approximately equidistant from the
eyepiece-to-telescope screws that are adjacent to their respective ex-
treme graduations. Tighten these screws evenly.

(4) Set the diopter scale at zero and place the collimating tele-
scope on the eyepiece. Loosen the screws BCFX3EG (fig. 66) (hold-
ing the telescope filter and objective lens cell assembly) with an offset
screwdriver. Raise the cell to its upper limit and, while looking
through the collimating telescope, move the cell gradually downwards
until a bright object is in sharp focus. The cell should be moved
only by means of the telescope spring locking plate (fig. 66) on the
outside of the telescope bracket. Tighten the screws holding the cell
to the bracket. Reinstall telescope assembly into the trainer tube.

(5) Test the adjustment by focusing with the focusing ring
(par. 23). If the diopter scale does not read exactly zero, adjust the
eyepieces as described in subparagraph a, above.

(6) Inspect the telescopes for nonparallelism of axes as described
in paragraph 24.

c. If the reticle is still out of focus, the collimating lens should be
adjusted. Remove the tube and follow paragraph 88 b.

54. NONPARALLELISM OF TELESCOPE AXES. If the inspec-
tion described in paragraph 24 indicates divergence or dipvergence,
the instrument must be sent to a base shop or arsenal.

55. POLARIZING FILTER INDEX ARMS.

a. If either filter index arm moves beyond “O” or “P” the stop
collar assembly B180455 (fig. 61) is misoriented on the filter gear
shaft.

(1) Remove the telescope assembly and mount it on a pair of
blocks.

(2) Set the filter index arm midway between the “O” and the
“P” positions.

(3) Loosen the set screw in the collar, rotate the collar so that
the retaining ball CCAX1A enters the middle hole of collar, and
tighten the set screw, making sure that the collar is close to the sup-
porting block so that the ball will hold it firmly.

(4) Replace the telescope assembly on the tube.

b. Bring the 24x reticle (No. 2) into position and turn both filters
index arms to the “O” position. Look through the eyepieces and
range from +50 to —50 units of error. There should be no double
image. If a double image is apparent, one or both of the polarizing
filters is out of alinement.
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(1) Move either or both of the filter index arms so that the double
image is eliminated.

(2) Remove the telescope assembly, and mount it as described
in subparagraph a, above.

(3) Loosen the set screw in the hub of the filter gear. Hold
the gear in position and turn the filter index arms back to “O”.
Tighten the set screw.

(4) Replace the telescope assembly on the tube and check the
adjustment.

56. INTERPUPILLARY ADJUSTING MECHANISM.

a. Backlash in the interpupillary adjusting mechanism is caused
by weakness in the interpupillary cam roller tension spring (fig. 63).

(1) Remove the telescope assembly and mount it as described
in paragraph 55 a (1).

(2) Disassemble the eyepiece assemblies as described in para-
graph 65 b (1) to (4).

(3) Bend the tension spring suitably and replace it as described
in paragraph 65 d.

(4) Reassemble the telescope assembly according to paragraph
65 f and g.

(5) Test the diopter scales according to paragraph 22 and index
them properly. ‘

b. If the interpupillary adjusting knob reads correctly at certain
settings and incorrectly at others, the interpupillary cam roller
A315867 (fig. 63) is worn and must be replaced.

(1) Proceed according to subparagraph a (1) and (2), above.

(2) Remove the interpupillary cam roller (fig. 63) acording to
paragraph 65 d. Reassemble the lever assembly with a new roller.
Replace the lever assembly according to paragraph 65 f.

(3) Proceed according to subparagraph a (4) and (5), above.
57. ORDER OF TARGETS.

a. If the targets are not in the correct order, remove the target
housing cover (par. 43 ¢) and the target turret assembly (par. 70).

b. Note the correspondence of the numbers on the targets with
those on the square plate at the center of the disk. The arrangement
for the trainer M6 is shown in figure 38 and the arrangement for the
trainer M7 is shown in figure 39,

c¢. Loosen the clips of the misplaced targets, interchange the latter
according to the numbers, and tighten the clips. Be sure that the
numbers on the targets are next to the corresponding numbers on
the plate and that the targets are pressed squarely against the square

spacer.
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(b) To center the reticle pattern vertically, measure the distance
from the center of the gear to the center of the reticle pattern with
a vernier gage. This distance should be 1.125 inches.

(c) Check the horizontal adjustment and correct if necessary.
Tighten the screws and replace the studs.

(4) Replace the light shield over the reticles and screw it into
place. Clean the reticles according to paragraph 41.

c. The turret assembly must now be replaced.

(1) Hold the reticle turret with the left hand with the hub up-
permost and insert it through the telescope assembly aperture. Reach
the right hand through the range knob housing assembly aperture,
grasp the turret, and replace it in position so that it engages the drive
gear.

(2) Reach around the reticle turret carriage -assembly, press
the reticle turret shaft against the turret, and manipulate the latter
until it slides on the shaft. Tighten the set screw in the turret hub,
making sure that the turret turns freely but without lost motion.

(3) Replace the range knob housing assembly and the telescope
assembly. Turn the half-wave plate into position and index the
reticle turret knob at “3” as described in paragraph 43.

59. ELIMINATION OF PARALLAX.

a. Parallax can be eliminated by changing the distance between
the first erector lens and the target.

b. Look through the eyepieces, set the interpupillary adjusting
knob at “72,” and make a range setting. Repeat at “58” and compute
the difference in terms of units of error.

c¢. Turn the internal adjuster knob to its counterclockwise limit
and then remove the target housing as described in paragraph 70.

d. Reach into the tube, pull back the fixed Wollaston prism
bracket B180230 (fig. 131), and insert tubular wrench between the
prism bracket and the erector lens. Rotate the wrench carefully
until its lugs engage the lens mount. The pressure of the fixed prism
bracket will hold the wrench in position should the hand be removed.

e. Focus the lens by turning the wrench. If the range lengthened
in subparagraph b, above, turn the wrench counterclockwise Y3 turn
for every 5 UOE and vice versa.

f. Remove the wrench, replace the target housing, turret, and
lamp assemblies (pars. 68 to 70), check the adjustment, and repeat
the procedure if necessary.

60. CLEANING THE OPTICAL ELEMENTS.

a. General instructions. The approved methods of cleaning opti-
cal elements are described in TM 9-2602.
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CAUTION: The diffuser is held only by the retaining ring and
the latter is held on the lamp housing by friction. Be careful that
the diffuser does not fall and break when the ring is removed from
the housing.

(4) If the dirt does not move when the elevation knob is rotated,
it is on the reticle. Remove the reticle turret assembly as described
in paragraph 58 a. Clean the reticles and replace the turret assem-
bly as described in paragraph 58 c.

c. Eyelenses. The interior surfaces of the eyelenses are in a
closed tube and require disassembly of the eyepieces in the rare in-
stances when cleaning is required. See paragraph 65 a and b.

d. Internal elements. To do a proper job of cleaning the internal
elements, the telescope assembly must be partially disassembled and
the tube of the instrument must be removed to give free access to the
elements. The instructions in this section are to be followed only
when disassembly is impracticable and the amount of dirt is sufficient
to interfere with the satisfactory use of the trainer.

(1)  EYEPIECE APERTURES. If the eyepiece aperatures are not
clean (par. 27), remove the telescope assembly (par. 65). Turn it
on end and, while holding a light in front of each eyepiece in turn,
clean the apertures with a piece of lens tissue paper, on the end of
a soft-wood stick. The aperture is reached through the opening in
the telescope casting just below the eyepiece.

(2) TELEsCOPE OBJECTIVES. If the objectives are dirty (par.
27 ¢), remove the telescope assembly (par. 65) and set it on end.
Clean the lower surfaces of the telescope objective lenses with a piece
of lens tissue paper wrapped on a stick. Clean the collimating lens
by reaching through the telescope assembly aperture.

(3) BEAM SPLITTER, REFLECTING PRISM, AND POLARIZING FILTERS,
If dirt was detected by the procedure described in paragraph 27 d,
hold the loupe approximately 3 inches from the surface of the right
eyepiece assembly. Move the eye loupe slightly until the circle of
light is in sharp focus. If dirt is visible, move the elevation knob.
The dirt that moves is on the erector lens or the fixed Wollaston
prism; see the following paragraph for the cleaning procedure. The
dirt that remains stationary is on the beam splitter or the polarizing
filter. Remove the telescope assembly (par. 65) and clean the sur-
face of the beam splitter and the top surface of the polarizing filter
with an artist camel’s-hair brush. Do the same thing with the left
telescope to detect dirt on the reflecting prism and left polarizing
filter.

(4) ERECTOR LENS AND FIXED WOLLASTON PRISM. If dirt has
been detected on the erector lens and fixed Wollaston prism by the
procedure described in the preceding step, remove the target housing
as described in paragraph 70. Direct light into the eyepieces and
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(1) Three adjusting screws for each mirror are located on the
outside of the M6 target housing. The heads are flat and broad and
are drilled in four places for a set screw (fig. 83). Remove the
screws A315564 (fig. 84) in the adjusting screws A315907 for the
upper and side mirrors and turn the adjusting screws one at a time
with the mirror adjusting wrench as shown in figure 44, until the
concentric circles are centered in the telescope.

(2) Recheck the alinement of the mirrors at the eyepieces as
described in paragraph 35 d.

(3) Turn the adjusting screws slightly to bring the nearest of the
four set screw holes in each adjusting screw in line with the set screw
hole in the housing, then replace the set screws tightly, and replace
the target housing cover.

b. If the telescope is defective and must be replaced, remove the
four screws BCUX1GC shown in figure 45 that hold the flange and
replace the whole telescope assembly.

62. ELECTRICAL SYSTEM.

a. General.

(1) The most common faults have been described in paragraphs
18 and 30. If the electrical system is still defective, follow the pro-
cedure outlined in this section.

(2) Most of the tests can be made without removing the target
turret assembly housing or the tube. Many of the repairs, however,
require the removal of these parts. CAUTION: It is often necessary
to have parts of the trainer open when the power is on. Be careful
to avoid touching live conductors. Before testing any part of the
electrical system with an ohmmeter, disconnect the power cord from
the source of power. "

bh. Target lamp.

(1) If the lamp fails to light, note whether the knob turns on its
shaft; if so, tighten it with a %,.-inch socket-head wrench, indexing
the knob properly.

(2) If the lamp still fails to light, remove the target housing
cover (fig. 5 and 6) as described in paragraph 68. Make sure that
the contact conductors shown in figure 27 are making good contact.
In the case of the trainer M6, test the flat contact springs shown in
figure 28. Replace the lamp and retest.

(3) In the case of the trainer M7, if the lamp still fails to light,
turn the two lamp socket plate knobs, remove the plate (fig. 5), and
install a new lamp. Replace the lamp plate assembly and retest.
Be sure that the flat contact springs (fig. 50) make a firm connection
with the round conductor rods when replacing the plate. If lamp
still does not light, test transformer circuits (subpars. d and e, below).
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c. Reticle lamp. ’ :

(1) Note whether the knob is loose on its shaft. If so, tighten it
with a ¥} ,-inch socket-head wrench, indexing it properly.

(2) Pull out the lamp socket assembly (fig. 26) from the range
knob housing, and make sure that the electrical contacts are clean
and positive (fig. 72). When replacing the socket, be sure that the
key on the tube enters the keyway in the hole and that the tube is
pushed firmly in place.

(3) Replace the lamp and retest. If lamp still does not light,
test transformer circuits (subpars. d and e, below).

d. Transformer primary circuit.

(1) If the lamps do not operate, open the cam housing and check
the transformer primary circuit.

(2) Test the upper of the two fuses (No. 23, fig. 46) with an
ohmmeter.

(3) Remove the telescope assembly and try the headrest switch,
contacting the ohmmeter leads across the terminals. If the switch
works but is not actuated by the headrest, swing it into the proper
position. The method of mounting is shown in figure 47. If the
switch fails to work, replace it.

(4) Hold the headrest down so as to close the switch No. 26 and
test the circuit with chmmeter leads across the two terminals on the
insulation plate of the cam housing to which wires 13 and 14 in
figure 46 are attached. A meter reading of infinity indicates an open
circuit. If the headrest switch tested satisfactory in step (3), above,
the open would be in the primary circuit of the transformer, in which
case the transformer must be replaced with a serviceable unit.

e. Transformer secondary circuit.

(1) Hold the headrest down so as to close switch (No. 26, fig.
46). Remove the range knob housing assembly, fasten one probe
of the ohmmeter to the near contact of the reticle lamp contact
bracket assembly (No. 27, fig. 46), with the other probe of the
chmmeter check each of the reticle lamp switch terminals (fig. 48).
If the ohmmeter reading indicates an open, the transformer is defec-
tive and must be replaced.

(2) With the first probe of the ohmmeter connected as in step
(1), above, fasten the second probe to the far reticle lamp contact
(fig. 48), remove light, and try the switch. No resistance should be
indicated on the ohmmeter when any of the switch contacts are
closed. Look for wires that have become unsoldered from the switch
terminals before concluding that the switch is defective. For the
procedure of installing the switch, see paragraph 82.

(3) Bend the contact springs so that they make positive contact
with the contact sleeves in the reticle lamp tube when the range knob
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ter will, on contact, first register very low resistance and then, as the
condenser loads up, it will rise to a very high resistance. Replace
condenser if found faulty. :

(4) Turn starting switch on and test the motor circuit with an
ohmmeter, using contacts in receptacle (No. 24, fig. 46). If circuit
is not complete, remove the cam gear (par. 77), and remove and
test starting switch with ohmmeter. Replace if found faulty. If
circuit is complete and motor does not start, replace the motor with
a serviceable unit,
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SECTION VI
DISASSEMBLY AND ASSEMBLY

63. GENERAL.

a. The instructions in this section are based upon the assumption
that the repairman is familiar with the instrument and with the mate-
rial in the preceding sections. A thorough familiarity with sections IV
and V and instrument procedures are a prerequisite for performing
the operations described in this section; the material in those sections
will not be repeated.

b. For brevity, certain positions of the trainer and its component
assemblies will be referred to as “normal.” In the case of the com-
plete trainer, this is the operating positiop as viewed by the observer;
for the component assemblies, it is their positions as viewed by the
observer when looking directly downward into the eyepieces. The
term will be applied even when the assemblies are removed from
the tube.

c. The following instructions describe disassembly carried to
completion. In any particular case, however, disassembly is to be
carried no further than necessary. Individual assemblies are disas-
semble<? and reassembled as far as possible 1mmed1ately after being
removed from the tube or the framework.

64. TRIPOD OF TRAINER Me.

a. Remove screw BCOX1.1AC (fig. 52) and washer from end of
shaft. Unscrew knob from shaft and remove washer. Lift table as-
sembly from tripod head and remove the disk.

b. Loosen the set screw in the two support wheels (fig. 54) and
the two set screws in the handwheel (fig. 53) and remove the eleva-
tion shaft mechanism. Unscrew the knurled retainer A316057 and
remove the clutch parts.

c¢. Loosen two set screws in the table assembly and remove the
elevation shaft tube.

d. Loosen the set screw in each of the four wheels (fig. 54) and
slide the wheel shafts from the table.

e. Assembly is in the reverse order of disassembly.

65. TELESCOPE ASSEMBLY.

a. Telescope assembly removal. Remove the two hex cap nuts
and washer (fig. 33). The assembly can then be lifted out of the
tube. Be sure to cover the opening with paper or cloth to prevent
dust from entering the tube while the assembly is removed. The
assembly is replaced in the reverse manner.
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(4) Assemble the interpupillary cam tension lever assembly
B180456 (fig. 63). The interpupillary cam lever tension spacer
A315501, and the telescope slide rod acutating lever assembly
B180251 on the stud A315861. Mount this assembly firmly on the
frame as shown in the insert (fig. 63). The levers should move
freely but without lost motion. If the levers are excessively tight, it
may be necessary to scrape some of the paint from the surface of the
lug by tightening the stud further.

(5) Remove the interpupillary cam tension roller A315867 from
the interpupillary cam tension lever assembly B180456. Slide the
spring A315869 over the interpupillary cam tension lever and bring
the hook at the short end of the spring over the telescope slide rod
actuating lever.

(6) Insert the interpupillary adjusting cam assembly B180252
into its hole in the frame. (When separating the lever assemblies to
allow the cams to be inserted, take care not to damage the roller.)
Separate the interpupillary cam tension lever assembly B180456
from its stud. With a screwdriver, hook the long end of the spring
over the telescope slide rod actuating lever. Fasten the interpupillary
adjusting knob B180170 temporarily on the interpupillary adjusting
cam assembly. Turn the knob clockwise to its limit of motion.

(7) Manipulate the telescope bracket support shafts until the
telescope slide rod screws A315839 (fig. 64) fit into the slots in the
telescope slide rod actuating lever as shown in the insert of figure 63.

(8) Loosen the set screw in the left telescope bracket. Place the
telescope bracket gage between the bracket and the thick part of the
middle rib of the frame and tighten the set screw. Repeat the pro-
cedure with the right bracket.

(9) Place the stationary dust shield A315843 (fig. 62) on the
brackets and lay the sliding telescope dust shields A315836 on the
stationary shield as shown.

(10) Insert the shafts of the filter index arm assemblies B180253
(fig. 61) through the shields and into the bearing blocks. Replace
the eyepiece assemblies as shown by figure 55. Note that the flat
sides of the spacers A315837 are downward and that the indexes on
the flanges are at the back. Care should be taken to tighten the
screws evenly. After the first eyepiece has been screwed into place,
the second should be shifted with its sliding shield until the adjacent
edges of the sliding shields are parallel to each other. There should
be a slight amount of free sidewise play in the stationary shield, and
the filter index arm assemblies B180253 should move freely. '

(11) Remove the interpupillary adjusting knob. Lay the tele-
scope frame plate B180159 (fig. 62) on the frame and secure it in
place with the 10 screws BCFX3BB. Replace the knob in any posi-
tion whatever.
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SCREW-0.190 X 1/4
COLLAR-A31 5749

SCREW-0.190 X 1/4—=@
INCHES
COUPLING-A315755

WASHER-A315467 \\ SLEEVE A315804

SHAFT, ASSEMBLY-B180216

WASHER-A315753
WASHER, ASSEMBLY-B180259

RA PD 102572
Figuie 70 — Range Knob Coupling Assembly — Exploded View

the block may be squeezed too tightly between the collar and the
gear, the block may need a slight sidewise shift under its securing
screws, or the filler gear shift may be bent.

g- Reassembly of telescope bracket assemblies.

(1) One end of the objective lens cell A135854 (fig. 67) has a
smooth section to receive the lens. Place the lens with its greater
curved surface downward- on a clean piece of paper, lay the extra
spacer on it (if one was removed in disassembly), and lower the tube
directly upon the lens and spacer. Invert the tube cautiously and
secure the lens with the locking ring A315855.

(2) Screw the polarizing filter assembly B180201 into the oppo-
site end of the tube (fig. 67). The axis of the polarizing filter is
marked on the filter assembly by scratches on the face of the filter
cell. Since these indexes cannot be seen during adjustment, mark the
corresponding teeth on the filter cell.

(3) Unscrew the filter cell assembly approximately 1% turns
and turn the filter index arm to “P” for the left telescope or to “O”
for the right telescope. Lay the cell assembly B180247 (fig. 66) in
the bracket with the marked tooth of the gear engaged in the gear
in the index arm shaft. Assemble the telescope spring lockmg plate
A315852 and the cell assembly (fig. 70).

(4) Lay the telescope assembly on its left side, and mount the
beam splitter prism holder assembly B180245 (fig. 65) with its ad-
justing ring on the bracket as shown.

(5) Aline the optical axes of the telescope (par. 54). Adjust the
left telescope first. Focus the objective lenses, check the alinement
of the axes, and then set the diopter scale accurately (par. 53).
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Par. 70 TM 9-1654
Disassembly and Assembly

CONDUCTOR—A315453

SPRING—A315452

CABLE—A315619

INCHES

RA PD 83954

Figure 82 — Target Housing Contact Conductor Assembly B7634450
— Exploded View

g. External telescope (M6).

(1) Remove the external telescope assembly (fig. 45). To dis-
assemble it, remove the focusing ring (fig. 88). The lens cell can
then be unscrewed fully (fig. 89). Unscrew the retaining ring
A315921 with the adjustable lens wrench and remove the lenses.

(2) Assembly is the reverse of disassembly. Note that the
greater curved surface faces the distant cbject. Clean the lens when
reassembling and lightly grease the threads of the tube.

h. Insulator tubes. Remove the bracket holding the insulator
tubes (fig. 94). The tubes can be removed without removing the
bracket, by simply bending the ears on the bracket to release the
tubes, and withdrawing them one at a time.

i. Reassembly.

(1) Replace the insulator tubes and bracket as shown in figure
94. The tubes should be flush with the wall of the housing (fig. 92)
and the bracket should hold the tubes firmly. Note that the straight
end of the locating lever spring goes behind the thin rib cast into
the housing near the lever. Clean the target window when reassem-
bling.
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TM 9-1654 Pars. 82—-84
Disassembly and Assembly '

lamp switches should be 20Y; inches from the bosses in the cam
housing through which the mechanism rods pass. The wires should
be just long enough to lie flat against the rods, to which they are
bound with cord (fig. 145).

f. The headrest assembly must be adjusted in position (par. 52 a)
and the switch knobs must be indexed (par. 55) after the entire
trainer is reassembled.

83. CONTROL SHAFTS AND RANGE CAM FOLLOWER.

a. Loosen the set screw in the reticle gear and the collar (fig.
146) and remove the reticle control shaft assembly B180241.
CAUTION: Be sure to file off the burs left by the set screws before
drawing the shafts through their bushings.

b. Loosen the set screws in the elevation lever assembly B180233
(fig. 147) the azimuth lever assembly B180234 (two in each) and in
the collars against the cam housing (fig. 148) and withdraw the
shafts A315782 (fig. 116).

c. Disassemble the pencil lifter mechanism (fig. 150).

d. The cam follower tube assembly B180204 and the indicator
dial actuating gear rack assembly must now be removed.

(1) Unhook the spring A315677 (fig. 150) from the two brackets.

(2) Disconnect the tube assembly from the pulley (fig. 151) by
removing screws A315675. Note that the spacer A315673 is also
released.

(3) Rerhove the screw A315672 nearer the end of the cam fol-
lower bar. If the tube assembly is to be withdrawn from the cam
housing, the second screw must also be removed.

(4) Straighten the ear of the range cam follower return spring
anchor bracket assembly and bend it 6utwards so that the assembly
will slide over the bar. Remove the hex nut BBKX3AD from the
rack assembly (fig. 152). Withdraw the tube assembly and the rack
assembly through the cam housing (fig. 153).

(a) Squeeze the split end of the cam follower tube assembly pin
A315670 with pliers and drive out the pin, whereupon the spring and
the cam follower bar will slide out (fig. 153).

(b) To reassemble the tube assembly, clip the spring on the bar,
insert a wire through the tube, and fasten the loose end of the spring
to the wire. Pull the wire until the loop of the spring is opposite the
hole in the tube, insert the pin, spread the end of the latter, and re-
move the wire.

84. MECHANISM CARRIAGE ASSEMBLY.

a. Test of sliding rods. If the sliding rods bind, rotate each of
the ball-bearing tubes (two in the mechanism carriage, fig. 161, and
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TM 9-1654 Par. 84
Disassembly and Assembly

two in the reticle turret carriage, fig. 172) until the rods are free.
Make the appropriate disassembly (fig. 160 or fig. 172), clean the
tubes and retainers, test the tubes and rods for straightness, and re-
assemble.

b. Disassembly.

(1) Loosen the four screws in the lower carriage rods that fasten
the carriage assembly to the lower mechanism rods and lift the entire
assembly out of the trainer frame (fig. 155).

(2) If the movable Wollaston pulley cable is to be taken out,
remove the screws (fig. 155); if not, remove the two screws holding
the guide bar A315682 (fig. 158) to the sliding rod brackets
B180142.

(3) If the range knob pulley cable is to be taken out, disconnect
it according to figure 157; if not, remove the screw BCFX4DP and
the springs and washer shown in figure 160.

(4) Remove the carriage mechanism plate No. 1 (fig. 157).

(a) Disassemble the sliding rod bracket assembly C7669280 (fig.
158).

(b) When reassembling, note that the screws in the first (right-
hand) bracket are 53 inches from the front ends of the rods. Leave

the brackets loose until the guide bar A315682 has been secured to
the brackets and then tighten the set screws.

(5) Release the idler pulley by removing the screw BCFX4DP
(fig. 159).

(6) Disassemble the idler pulley (fig. 160). Note that only the
carriage mechanism plate No. 2 (A315709) need be removed to re-
lease the ball-bearing tubes.

(a) When removing the retainer, take care lest the balls fall out
since they are held only by the lubricating grease.

(b) Carefully push out the five balls, clean all the parts, put a
very slight amount of lubricating grease (special) in each hole, re-
place the balls and insert the retainers in the tube.

(7) Disassemble the differential idler pulley block assembly
C7669282 (fig. 162). The ball bearing can be driven out of the
pulley from the under side. Reassembly is the reserve of disassembly.

(8) Remove the range knob shaft pulley by releasing the friction
spring A315722 (fig. 162) and slide it off the range knob pulley shaft.

(a) Remove the range knob pulley shaft A315720 from the pul-
ley (fig. 163). Reassembly is the reverse of disassembly.

(b) When reassembling, note the position of the stud on the lower
plate (fig. 164).
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TM 9-1654 Par. 84
Disassembly and Assembly

(9) Disassembly of the movable Wollaston double pulley as-
sembly and cable is accomplished as follows:

(a) Figure 165 shows the pulley disassembled with the shaft and
one bearing while figure 166 shows the further disassembly that re-
sults when the plate B180146 is removed.

(b) The small pulley can be taken off by unscrewing the four
screws A315730 (fig. 167), and the cable tension eccentric can be
taken out by unscrewing the screw A315729. To remove the cable,
only the eccentric (fig. 167) need be removed.

(c) Remove the inside plate from the large pulley (fig. 168).

(d) Remove the screw (fig. 169) from the range knob pulley and
pull the cable from the pulley.

(e) To reassemble, bring the double pulley assembly to the stage
shown in figure 165, but without the cables. The movable Wollaston
pulley cable can now be conveniently replaced.

1. Cut a length 17 inches long and tin one end with solder for a
distance of about 12 inch; tin the other end for 12 inches to prevent
fraying.

2. Secure the short end under the screw at one end of the lower
guide bar A315682 in figure 159.

3. Remove the cable tension eccentric A315728 (fig. 168) from
the pulley. Feed the free end of the cable through the rim of the
pulley between the spring and the roller into the recess for the eccen-
tric (figs. 167 and 171). Reverse the free end and feed it back
through the rim of the pulley to form a loop in the recess, the free
end A being against the spring and the end B, secured to the square
rod, being against the roller as shown in figure 170. (End A is not
yet fastened to the bar).

4. Screw the eccentric in place and insert the loop between the
eccentric and the wall of the recess. Turn the eccentric so that the
thick side is nearer the rim and tighten the screw.

5. Place the guide bar under the pulley with the end B holding
the cord at the right and bring the free end A of the cord clockwise
around the pulley as shown in the figure 170. Secure the cable under
the screw.

6. Work the cable into the groove so that it is in the central
groove at each side of the cpening and follows the groove to all other
parts of the rim. Rotate the pulley in relation to the cable until the
eccentric is near the top when the pulley is at the middle of the guide
bar.

7. Insert a wedge between the spring and the roller in the pulley,
loosen the screw holding the end A of the cable, pull the cable tight,
tighten the screw securely, and take out the wedge. When the pulley
is pulled away from the guide bar at the middle of the latter, the
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Pars. 84—85 TM 9-1654
Disassembly and Assembly

PULLEY, LARGE
(OF DOUBLE
PULLEY)

RA PD. 84048
Figure 170 — Path of Movable Wollaston Pulley Cable

clearness.) Insert it into the slot in the rim of the range knob shaft
pulley, pull it through the unoccupied recess, form a loop, and secure
it. :
(f) Thread the cable around the near side of the range knob
" pulley counterclockwise and then around the idler pulley (fig. 171).

(8) Adjust the tension screw (fig. 159) until the cable is tight
enough to remove all lost motion. Excessive tightness should be
avoided. Remove the blocks and temporary collars.

(7) Face the mechanism carriage from the front and push the
movable Wollaston pulley cable (fig. 170) inward against the back
wall of the slot at A. Pull the cable at the right end against the front
wall at B to prevent the two parts of the cable from rubbing on
each other.

85. RETICLE TURRET CARRIAGE ASSEMBLY.

a. Remove the reticle turret carriage assembly by withdrawing
the four set screws in the spacing rods that bear against the lower
mechanism rods (fig. 154).

b. Disassemble the assembly by removing the three hex nuts
(fig. 172).

(1) For the treatment of the ball bearings, see paragraph 84 b
(6). NOTE: The ball bearings can be removed without taking the
entire carriage assembly out of the trainer. Simply loosen the four
set screws in the spacing rods and then the two hex nuts A315449,
whereupon the ball bearing tubes will slip from between the plates.

(2) Remove the spacing rods from the carriage mechanism plate
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Pars. 86—87 T™ 9-1654
Disassembly and Assembly

(3) Lay the frame horizontally with the bottom of the cam
housing resting on a large, flat surface. Prepare a block about 6
inches long with parallel top and bottom 2!2 inches apart, and sup-
port the lower rods by means of it.

(4) Place the bracket assembly C82363 so that the surface of it,
toward the cam housing, is 271, inches from the bosses on the
latter through which the rods project.

(5) Gradually tighten the nuts holding the rods to the cam
housing and the set screws holding the bracket to the rods, making
sure that when the cam housing rests on the bench, both the lower
rods rest on the prepared block, regardless of the position of the
block along the rods.

87. MECHANICAL AND ELECTRICAL REASSEMBLY.

a. Order of reassembly. The order of reassembly will depend
upon the extent to which disassembly has been carried. If the dis-
assembly is complete, it is preferable to insert the mechanism car-
riage assembly, the reticle turret carriage assembly, and the electrical
units in the frame, in that order. Under other conditions, the order
will depend upon circumstances, except that the reticle carriage as-
sembly cannot be mounted while both the mechanism carriage as-
sembly and the transformer are in position.

b. Mechanism carriage assembly. The method of mounting this
assembly on the lower mechanism rods is shown in figure 154. Place
the assembly so that the central pin on the range knob pulley is
1627%., inches from the flat bosses on the cam housing casting
through which the mechanism rods pass and tighten the set screws
against the mechanism rods.

c. Reticle turret carriage assembly. This assembly is mounted
like the mechanism carriage assembly (fig. 154). The carriage
mechanism plate No. 4 (bearing the reticle turret locating lever)
should be 1973 inches from the bosses in the cam housing. The
separation between the adjacent plates of the mechanism carriage
assembly and the reticle turret carriage assembly should then be
15, inches.

d. Electrical units. The procedure for reassembling the electri-
cal system is clear from figures 138 to 145 and the wiring diagram,
figure 46. The center of the shafts of the reticle and target lamp
switches should be 20Y, inches from the bosses in the cam housing
through which the mechanism rods pass. The wires should be just
long enough to lie flat against the rods, to which they are bound by
cord as shown in figure 145. The headrest switch must be adjusted
in position and the switch knobs must be indexed after the entire
trainer is reassembled.
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Par. 87 TM 9-1654
Disassembly and Assembly

(7) Press the loose roller on the cam follower bracket against
the tube and tighten the stud on which the roller turns, allowing a
very slight amount of sidewise play.

f. Pencil lifter mechanism.

(1) Assemble the pencil lifter bracket A315808 and the strap
(fig. 149) loosely and mount this assembly on the upper mechanism
rods with the vertical fin of the bracket toward the cam housing and
15134, inches from the bosses through which the rods project into
the latter. Secure the brackets so that it is squarely across the rods.

(2) Place the pencil lifter lever assembly B180236 (fig. 149) on
the shaft so that the end of the shaft is flush with the side of the
lever and tighten the set screw against the flat surface of the shaft.
Insert the shaft through its bushing in the cam housing. Slide a
collar on it and insert it into the hole in the bracket.

(3) Insert the connecting pencil lifter shaft with its notched end
first (grooved end out) into its bushing in the cam housing (fig. 149)
and push the pencil lifter shaft home with the end of the lever fitted
into the notch of the rod (fig. 176). Lay the pencil lifter actuating
plate B180156 (fig. 95) on the studs on top of the cam housing,
sliding the notch in the lip of the plate into the groove of the con-
necting pencil lifter shaft.

(4) Place the coil of the spring A315812 over the hub of the
pencil lifter push button lever B180235 (fig. 149). Hold the pencil
lifter shaft and place the spring and lever over the end of the shaft
(fig. 36). With the lever B180236 at right angles to the connecting
shaft and the pencil lifter lever pressed against the bracket, tighten
the set screw temporarily. Slide the collar against the bracket and
tighten the set screw with the latter upward.

g. Control shafts.

(1) Replace the azimuth tracking control lever assembly
B180200 (fig. 116) on its shaft so that the end of the shaft is flush
with the side of the lever. Assemble the shaft in the cam housing
with its spring and collar as shown. CAUTION: - Do not confuse
the elevation lever spring with the azimuth lever spring; the ends of
the former are nearly in line while the ends of the latter are almost at
right angles.

(2) Replace the azimuth lever assembly B180234 (fig. 147) on
the erector lens stud plate assembly B180226, set the latter in place
as shown, and run the shaft into the lever and the mechanism rods
bushing bracket.

(3) Arrange the spring and azimuth tracking lever within the
cam housing (fig. 176), bring the collar against the housing (fig.
148), and tighten the set screw in the collar. ‘

(4) Examine the elevation tracking lever assembly B180199
(fig. 116) for tightness or excessive play.

200

Google



-TM 9-1654 ' Par. 87
Disassembly and Assembly

(5) Reassemble the elevation tracking lever assembly according
to the procedure of steps (1) to (3), above, with exception that shaft
is run into the elevation lever assembly B180233 instead of the azi-
muth lever assembly B180234.

(6) If all the collars have been removed from the reticle control
shaft, place one collar on the shaft so that the distance from the pin
(which engages the reticle turret knob coupling) to the face of the
collar that bears against the cam housing is 37, inches. Insert the
rod through its bushing in the cam housing and reassemble with an-
other collar and the reticle drive gear assembly A315701 (fig. 147).
Push the shaft in place and fasten the loose collar to the shaft against
the cam housing (fig. 149). ‘

h. Elevation and azimuth cam follower bracket and metor.

(1) Replace the parts mounted on the cam housing assembly to
the extent indicated by paragraph 79.

(2) Replace the cam gear assembly C82349 (fig. 117). If the
shaft turns while the nut is being tightened, hold it with a screw-
driver in the slot in the threaded end of the shaft.

(3) Holding the elevation and azimuth cam follower bracket
assembly (fig. 111), rotate the azimuth cam follower shaft to its
clockwise limit and the elevation cam follower shaft to its counter-
clockwise limit.

(4) Turn the elevation knob shaft in the top of the cam housing
to its clockwise limit and hold the upper and lower elevation levers
as far back as possible. Place the bracket assembly in the cam
housing with the slot in its upper side under the screw BCFX3EC
(fig. 111). Tighten this screw and replace the other two. Be sure
that the upper elevation lever lies against the stud in the elevation
cam follower roller assembly and that the azimuth lever is above
the stud in the azimuth cam follower roller assembly.

NOTE: The elevation and azimuth levers should move freely.
If either one binds between the spacers on the bracket and the bosses
on the cam housing, remove the bracket and bend the lever slightly.
Replace and recheck. In case parts have been replaced by new ones
and the binding is severe, the spacers can be shortened slightly if a
lathe is available. Remove the spacers (fig. 113), place them in the
lathe, and turn off a few thousandths of an inch from the inner faces.
Inasmuch as the spacers are plated, no material should be removed
from the outer faces.

(5) Replace the motor and the condenser (fig. 109) and make
electrical connections (fig. 48). Rotate the motor mounting plate
under its mounting screws to allow a slight amount of play between
the motor spur gear and the intermediate gear and then tighten the
screws.
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Disassembly and Assembly

CAUTION: Note that the black motor lead and the switch lead-
(No. 19 fig. 46) are connected to the same condenser terminal.

(6) Connect the power cord and test the starter switch. Adjust
the position of the switch itself until it works properly and then
secure it firmly with its mounting screws (par. 51).

i. Recording mechanism.

(1) Reassemble the paper transport assembly D82746 (fig. 100)
to the point reached in paragraph 71 b (7).

(2) Lay the paper transport assembly on the cam housing with
the worm gear engaged in the worm and the remaining two tension
rollers mounted on their shaft, which is held in slots in the side
plates (fig. 100). Assemble the four tension springs on the two
screws as shown and insert the screws so that the bent springs press
against the upper tension roller shaft and the straight ones against
the lower. Note the spacer on each screw.

(3) Replace the two screws BCFX3EG and the spacers (fig. 99)
and tighten these screws and the screws BCFX3EH (fig. 100). Muake
sure that the springs do not bind against the side plates. Tighten the
six hex-cap nuts (three on each side) that hold the transport assem-
bly together.

(4) Mount the guide A315648 (fig. 99) so that the tension
rollers fit into the two openings.

(5) Be sure that the paper roller turns freely when the knurled
knob is turned clockwise and that all the tension rollers rotate with
it. The pressure of the tension rollers against the paper roller can
be adjusted by bending the springs. The clutch on the paper roller
shaft should prevent the roller from turning counterclockwise. Be
sure that the paper guide stripper plate A315655 (fig. 101) lies flat
against the paper roller to facilitate threading the paper.

(6) Remove the pencil lifter actuating plate B180156 (fig. 95).
Replace the indicator dial assembly and reassemble the gear and
spacer on it (fig. 108). Tighten the set screw lightly.

(7) Replace the pencil lifter actuating plate, engaging its slot
with the groove in the connecting pencil lifter shaft (fig. 95). If the
latter has fallen out of its bushing, replace it so that it engages the
pencil lifter lever (fig. 177).

(8) Reassemble the indicator dial housing assembly (fig. 96 and
par. 71 a).

(9) Replace the indicator dial housing assembly (fig. 95) making
sure that the slot in the recording arm fits over the stud on the dial.

(10) Loosen the set screw in the indicator dial gear (fig. 108),
push the rack inward to its limit, set the dial a “50,” and tighten the
set screw firmly.

(11) Replace the cord that rotates the pencil (par. 48). Insert
202

Google



T™ 9-1654 Pars. 87—-88
Disassembly and Assembly

a roll of paper and thread the transport. Adjust the indicator dial
index (fig. 25 par. 48 ¢) to correspond with the pencil record.

(12) Coat the elevation knob friction shoe (fig. 96) with graph-
ited grease (light) and replace the elevation knob, making sure that
the friction of the shoes is satisfactory.

88. OPTICAL REASSEMBLY.

NOTE 1: It is assumed that all the optical elements have been
cleaned and that they have been reassembled in their cells (par. 81).
It is of the highest importance that the lenses face the proper direc-
tions in their cells.

NOTE 2: The various elements must be adjusted in the order
given and each must be accurately adjusted in turn, except where
specified. The telescope assembly must be put in perfect adjustment
(par. 65 (5)) beforehand.

a. Preliminary assembly.

(1) Mount the collimating lens cell assembly (fig. 135). Tighten
the retaining ring A315708 with the fingers.

CAUTION: The cell has a shoulder at one end to hold the lens
(fig. 137 ), this end of the cell should be at the outside (the left in
fig. 135).

(2) Mount the field lens cell assembly (fig. 135). Tighten the
retaining ring with the aid of a screwdriver.

(3) Mount the reticle turret assembly on its shaft (fig. 134). Set
the drive gear so that the turret gear is at the center of its teeth and
tighten its set screw.

(4) Mount the movable Wollaston prism bracket assembly on
the sliding rods (fig. 132). Note that the square opening faces the
erector lens cell assembly. If the trainer is a late model or a new
bracket assembly is being put in, proceed as follows:

(a) Push the rods back as far as possible and mount a bracket
much like B180142 (fig. 158) (supplied with the replacement prism
bracket assembly) on the rods.

(b) Mount the prism bracket assembly.

(5) Replace the second erector lens cell assembly (fig. 132).
Make sure that the adapter, which has a T-slot, is bent just enough
to hold the cell firmly. The end of the cell with the shoulder should
be outward.

(6) Place the hex nuts A315692 (fig. 126) on the mechanism
rods. Place the clamping ring over the rods. Install a second set of
hex nuts so that the ends of the rods are flush with the outside of the
nut, then tighten the inside hex nuts against the clamping ring.
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b. Collimating lens.

(1) Set the telescope assembly into its recess in the trainer tube.
NOTE: The diopter scale in the right eyepiece must have been ad-
justed according to paragraph 53. Place a lamp having a diffusing
glass in front of the clamping ring to shine through the erector lens
and collimating lens. Turn the reticle turret to bring the 12x reticle
into position.

(2) Place the collimating telescope on the right eyepiece and
adjust the eyepiece until the reticle is focused. Note the reading of
the diopter scale.

(3) If the reading is not zero, loosen the collimating lens cell
retaining rings (fig. 135) and move the cell in the mechanism plate.
The amcunt of motion can be estimated from the fact that a reading
of + 1 diopter demands a movement of 2.0 millimeters toward the
telescope assembly, and this is equivalent to 3 turns of the retaining
rings.

(4) Tighten the rings with the aid of a screwdriver, recheck the
setting, and readjust if necessary. The tolerance is == 14 diopter.

(5) Remove the telescope assembly.

c. Second erector lens.

(1) Set a mirror in the space ordinarily occupied by the tele-
scope assembly to send light from a lamp at the side of the trainer
into the collimating lens backwards. Prop the telescope assembly in
position on the clamping rods and level it to approximately normal
position,

(2) Place the collimating telescope on the eyepiece that is now
at the left. Adjust the lamp so that the reticle appears to be evenly
illuminated in the telescope and adjust the focusing ring as usual.
A scale reading of +1 diopter demands a movement of 1.11 milli-
meters of the second erector lens toward the telescope assembly in
its present position, which is equivalent to 1Y% turns. The tolerance
is = V3 diopter.

(3) If the range of adjustment provided by screwing the erector
lens cell in the bracket is not adequate, try replacing this lens with
the other on the chance that the two may have become interchanged.
If this procedure is ineffective or if the original second erector lens
has been replaced, loosen the four set screws holding the reticle tur-
ret carriage assembly to the lower mechanism rods (figs. 154 and
172), slide the assembly along the rods by approximately the neces-
sary amount, tighten the set screws, and repeat the adjustment pro-
cedure. CAUTION: The eyepiece should not be rotated in its
flange to correct the diopter reading. If the reticle turret carriage
assembly is moved, the collimating lens must be refocused according
to subparagraph b above.

(4) Remove the telescope assembly and the mirror.
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d. Fixed Wollaston prism and first erector lens.

(1) Screw the first erector lens cell assembly in place according
to figure 131, making sure that the adapter holds the cell firmly and
that the end of the cell having the shoulder is outward. Replace the
fixed Wollaston prism bracket assembly as shown, making sure that
it swings freely on the shaft A315799. CAUTION: The fixed Wol-
laston prism for the trainer M6 should not be confused with the one
for the trainer M7 because it is thicker for the purpose of eliminating
dark bands that might otherwise appear in the field when an external
target is being viewed. W hen mounted in the bracket, it can be dis-
tinguished because its surface is practically flush with the rim of the
bracket, whereas the prism for the trainer M7 is noticeably lower.
The prism for the trainer M7 should not be used in the M6; on the
other hand, although the prism for the M6 may be used in the M7,
it should be so used only in an emergency because the prism for the
M7 is more economical of quartz. The fixed Wollaston prism arm
bracket assembly (fig. 131) is for the M7; the ordnance piece mark
for the corresponding part of the M6 is B180464.

(2) Insert a block (a 7 -inch rod, long enough to extend beyond
both sides of the mechanism rods bushing bracket assembly, will be
suitable) so that the fixed Wollaston prism bracket is parallel with
the mechanism rods bracket.

(3) Replace the target housing assembly on the rods temporarily
and insert the target turret assembly. Set a lamp where it will
illuminate the target evenly.

(4) Prop the telescope assembly on the upper mechanism rods.
Look into one eyepiece with the collimating telescope, focus the eye-
piece, and note the reading on the diopter scale. If the reading is
not zero, screw the first erector lens in or out with the wrench by an
amount determined from the fact that a reading of +1 diopter de-
mands a movement of 2.0 millimeters inward (toward the second
erector lens), which corresponds to approximately 3 turns. It may
be necessary to remove the fixed Wollaston prism bracket to make
this adjustment.

(5) Prop the range knob housing assembly in place following
the procedure outlined in paragraph 66. The telescope assembly
should be left in place.

(6) Notice the separation between the range knob drive coupling
and the range knob shaft pulley; if it is not approximately one-half
to two-thirds of the length of the pins in the latter, adjust it by
loosening the collar A315749 (fig. 70) and the knob and securing
them in their proper locations. CAUTION: In no event should the
end of the shaft project above the bottom of the recess in the hole
of the knob or it will prevent the pencil lifter button from operating.

(7) 1If the slots in the range knob drive coupling are not of
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exactly the right width to engage the studs on the pulley without lost
motion, adjust them by bending the ears between the stud slots and
the adjusting slots (fig. 34).

(8) Loosen the set drew in the internal adjuster knob (fig. 4)
and index the knob so that it indicates zero when the vertical side of
the cam (fig. 72) is at the rear of the range knob housing assembly.
The fixed Wollaston prism bracket should be approximately parallel
with the mechanism rods bushing bracket assembly. If this is not the
case, loosen the two fillister-head screws holding the internal adjuster
lever to the prism bracket and tighten the screws with the lever and
bracket in their proper relationship.

(9) The stud on the lever should track on the cam when the
internal adjuster knob is rotated from one extreme position to the
other. If the movement of the prism bracket is restricted unduly by
the spacer A315545, remove the tension screw and shorten the
spacer with a file or preferably a lathe. In case the first erector lens
cell projects farther than usual, the prism bracket may have to be
tilted slightly from the more desirable parallel position; an extra
washer or two may also have to be added to the spacer to keep the
prism bracket from hitting the lens cell when the range knob housing
assembly is removed.

e. Movable Wollaston prism.

(1) Tighten one set screw in the azimuth lever assembly
B180234 (fig. 147) holding the erector lens plate assembly to the
azimuth lever shaft and one in the elevation lever assembly B180233
holding the plate assembly to the elevation lever shaft temporarily.

(2) Rotate the reticle turret to bring the semihalf-wave plate in
position, set the range knob so that the unit-of-error dial indicates
zero, and set the internal adjuster knob at zero.

(3) The adjustment procedure depends somewhat upon whether
the trainer is equipped with the type of movable Wollaston prism
bracket shown in figure 132 or the improved type having eccentric
bushings. For the latter type, skip to step (b), below.

(a) Look through the eyepieces and turn the elevation knob
until the dividing line in the field crosses the target image. Slide
the movable Wollaston prism bracket along the sliding rods until
two parts of the target image coincide. A very delicate test for this
is to move the polarizing filter arms alternately from one extreme
position to the other so that, when one is at “O,” the other is at “P.”
When the movable Wollaston prism is located so that the image re-
mains whole during this procedure, tighten the set screws. NOTE:
It may be that both sides of the image cannot be made to coincide
simultaneously, especially for the larger targets. This arises from
a slight difference in the orientation of the two Wollaston prisms,
which cannot be corrected with the simple type of bracket.
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reticle is approximately sufficient to allow for the sagging of the
mechanism rods when the trainer tube is not in place.

(6) Making sure that the erector lens stud plate assembly
B180226 hangs freely between the mechanism rods bracket and the
guide plates, tighten both set screws in the lever.

(7) Loosen the tightened set screws in the elevation lever (figs.
147 and 177) and rotate the lever until the wing of the target bisects
the row of lines in the reticle. Tighten the set screw.

_(8) Making sure that the lever assembly and the erector lens
stud plate assembly do not bind, tighten both set screws in the lever.

NOTE: The set screws in the azimuth and elevation levers should
be tightened with the aid of pincers.

89. CONCLUDING STEPS IN REASSEMBLY.

a. Remove the range knob housing assembly, the telescope assem-
bly, the mounts for these, the targets, and the clamping ring,

b. Replace the tube and ring according to paragraph 80 b. -

c. Check the azimuth lever setting by mounting the telescope
assembly and replacing target. With the unit-of-error scale
reading zero, the vertical line in the target should practically coincide
with the middle line of the reticle. If it does not, remove the tube
and follow the procedure of paragraph 88 f.

d. Clean the target housing window with great care, slide the
target housing over the ends of the four rods, and secure it with the
four hex nuts (fig. 83). Tighten these nuts evenly with a socket
wrench. Clean the targets carefully, put the target turret in place
(par. 70 d), insert the contact conductor assemblies in the insulator
tubes, and place the cover on the housing.

e. Mount the headrest assembly on the tube and make it operate
properly according to paragraph 67.

f. Replace the dummy cams with the working azimuth and eleva-
tion cams and insert the range cam assembly. Replace the cam
housing cover, fasten the range knob housing assembly and the tele-
scope assembly in place loosely, and connect the power cord to a
source of 115-volt, 60-cycle alternating current.

g. Test the trainer according to paragraphs 17 to 35, making all
needed corrections. Be sure to fasten the telescope assembly securely
to the tube before making the final check on the optical performance.

h. Replace the rubber eye shields and associated parts according
to figure 33. Screw on the dust cover, pack the trainer in its packing
chest, and dispose of it as directed. See chapter 5 of TM 9-654 for
the method of packing the trainer for shipment and for storing it.
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90. PUBLICATIONS INDEXES. The following publications in-

dexes should be consulted frequently for latest changes or revisions

of references given in this section and for new publications relating

to materiel covered in this manual:

d.

e,

91.

Ordnance Supply Catalog Index (index to SNL'’s)
ASF

Ordnance Major Items and Combinations, and
Pertinent Publications

List and Index of War Department Publications
(listing new AR’s, CCBP’s, Cir’s, Forms, FM’s,
FT’s, GO’s, LO’s, MR’s, MTP’s, MWO'’s, PCT’s,
SB’s, TB’s, TC’s, RR’s, TM’s, TR’s, WDB’s,
WDP’s, T/O & E’s and similar publications)

List of Training Films, Film Strips, and Film
Bulletins .. ..

Military Training Aids (listing graphic training

aids, models, devices, and displays) ... .. ... .

STANDARD NOMENCLATURE LISTS.

Cleaning, preserving, and lubr‘lcating materials; recoil

fluids, special oils, and miscellaneous related items

ASF Cat., ORD 5

Finder, height, 13V ft, M1 ... ASF Cat, ORD (*)

Finder, height, 1315 ft, M2 = ASF Cat, ORD (%*)

Tool sets for maintenance of sighting and fire control

equipment . . ....... ASF Cat, ORD 6

Trainer, stereoscopic, M2 . ... ASF Cat, ORD (*)

Cat., ORD 2

. SB 9-1

FM 21-6

FM 21-7

FM 21-8

SNL K-1
SNL F-171

SNL F-189

SNL F-272

SNL F-193

(*) See ASF Catalog, Ord 2 Index for published pamphlets of the Ordnance Supply Catalog.
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92. EXPLANATORY PUBLICATIONS.

Basic Maintenance Manual ... ... .. TM 37-250

Cleaning, Preserving, Sealing, Lubricating and Re-

lated Materials Issued for Ordnance Materiel ........ TM 9-850
Dictionary of United States Army Terms................... TM 20-205
Height Finders, 131, ft., M1 and M1A1 ... ... . TM 9-623
Height Finders, 135 ft, M2 and M2A1 .. ... . TM 9-624
Inspection of Ordnance Materiel .............................. TM 9-1100
Instruction Guide, The Instrument Repairman ... ... TM 9-2602

Instruction Guide — Welding Theory and Appli-

cation ... . .. TM 9-2852
Ordnance Maintenance: Elementary Optics and Ap-

plications to Fire Control Instruments ... . TM 9-2601
Ordnance Maintenance: Height Finder M2 ... ... ... TM 9-1624
Ordnance Maintenance: Height Finders, 1314, ft., M1

and M1A1 TM 9-1623
Ordnance Maintenance: Range Finders, Short Base

Coincidence Types ... .. ... TM 9-1585
Standard Artillery and Fire Control Materiel ............ TM 9-2300
Stereoscopic Range and Height Finding..................... .. TM 44-250
Stereoscopic Tester M1A1 and Stereoscopic Trainers

M2, M6, and M7 .. . TM 9-654
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INDEX

A Page Page
Accessories, maintenance ................. 43 Elevation tracking cam knobs ........ 34
Adjuster knob, internal .................... 28 Elevation tracking lever assembly .. 125
Azimuth control ......................... ... 28 Elevation tracking mechanism ........ 53
Azimuth tracking cam knobs 34 Elevation and azimuth cam follower
Azimuth tracking mechanism bracket assembly ... 201
adjustment ... 53,208 Erector lens
TEPAUT ..o evae e 53 cleaning ...t 65
disassembly ... 155
B reassembly
Ball bearings ... 43 AISt .o 205
Beam splitter, cleaning ... 65 SECONd ....cooooiiiiii e 204
C Eyelenses, cleaning 65
Eyepiece apertures 65
Cam gear assembly ........................... 127  Eyepiece assembly
Cam housing assembly assembly ... 85
assembly ... 132 disassembly ...l 83, 86
disassembly ... 117
Cam housing cover assembly............ 113 F
Carriage, Wollaston prism ................ 11 Field lens
Clamping ring cleaning ......ccccocvovviiiiiineeinee e 66
installation .. disassembly and assembly ........... 155
1emoval ..o Filters, polarizing
Cleaning materials .............ccccooeene 43  Filters, index arms
Collimating lens Focusing rings, testing ..................... 29
disassembly and assembly ............ 158 Framework
r€aSSEMDBIY ... 204 disassembly ..., 195
Conductor assemblies ..., 107 reassembly ... 197
Control knobs, adjustment ................ 46 H
Con‘trol shafts ) Handles, adjustment and repair...... 50
disassembly and assembly............ 169
mechanical and electrical reas- Heac?rcst assembly .
adjustment and repair................... 55
sembly ..., 200 disassembly
D reassembly
Dial, indicator (See Indicator dial |
assembly) Image, recombined ............cccccoeeeune 21
Dial, unit-of-error ... 29 Indicator dial assembly ................... 121
Diopter adjustment, inspection........ 34 Indicator mechanism .........cccoooeeeennn.. 53
Diopter scale, adjustment and re- Insulator tubes ............ccococeiiiinnnn.. 108
PAIT e 55 Internal adjuster knob
Driving mechanism, inspection........ 38 adjustment and repair .................. 50
INSPECION ....ocovviiiiiiiiiiiiiiiiiiee s 36
) E removal 99
Electrical system .............ccocceiiiinnnn, 66 Interpupillary adjusting mechanism
Electrical units adjustment and repair ................. 59
disassembly and assembly ... 158 INSPECion ............cccooeiiiiiiiiiiiii, 34
reassembly ... 198
Elevation ) L
adjustment Latch knob, adjustment and repair 46
control ... Lubricating materials ....................... 43
Elevation knob shaft assembly........ 129  Lubrication ...........ccccooiviiiien e 44
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Index
M Page R Page
Maintenance precautions ... 41 Range adjusting knob........................ 17
Materials Range cam assembly
INSPECtion .............cccoeiiiiiiniiiiine 26 disassembly and assembly ............ 117
mMaintenance ..., 42 movement of Wollaston prism
Mechanism carriage assembly CATTIALE ..ocvvvviiieeeiiiee e 14
assembly .............. Range cam follower action................ 54
disassembly Range cam follower bracket assem-
mechanical and electrical reas- bly i 125
sembly ... 198 Range cam follower tube assembly
test of sliding rods ..................... 169 INSPECiON ....coooiiiiiiiiiieeiiee, 39
Mirrors mechanical and electrical reas-
adjustment and repair ................. 66 sembly ... 199
disassembly and assembly ........... 107 Range control mechanism 50
inspection (M6) ... 40 Range knob, inspection ................... 38
Motor circuit ... 74  Range knob coupling assembly ...... 97
Motor switch, adjustment and re- Range knob housing assembly.......... 97
PAIT e 54 Recombined image (See Image, re-
combined)
N Recording mechanism
Nonparallelism (See Telescope axes) dlsassen'\bly and assemb.ly """""" 110
mechanical and electrical reas-
o sembly ... 202
Recording pencil mechanism .......... 30
Optical elements Reflecting prism, cleaning .............. 65
cleaning ...........cccooviiiiiiniiii Reticle lamp
condition ... adjustment and repair ... 69
description iNSPection ...........cc.ccoiiiieieen. 31
disassembly Reticle lamp knob ... 99
reassembly Reticle turret carriage assembly
Optical units, care in handling ........ 45 disassembly ....cooocoioiioieieiee 192
Ortho-pseudo control ... 21 reassembly ... 195, 198
Reticle turret knob ... 33
P Reticles
Paper transport, inspection .............. 38 cleaning ... 64
Paper transport mechanism ............ 111 disassembly and assembly .......... 155
Parallax order of ..ot 61
elimination ... ... 63
inspection for 36 S
Penc.xl lifter mcchamsnjn Sliding rods, testing ...........c....ccccc.. 169
.ad]ustn.lent and repair 50 Stereoscopic trainers (See Trainers,
INSPECHION ...oooiiviiiiiiiiiiie e 39 .
) X stereoscopic)
mechanical and electrical reas-
sembly ... 200 T
Prism, Wollaston
description Target housing assembly ................ 106
fixed ... 8 Target housing cover assembly, dis-
movable ... 9 assembly and reassembly
reassembly trainer M6 ..., 100
fixed ... 205 trainer M7 ... 103
movable ... 209 Target image, movements ................ 7
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Index
T — Contd. Page Page
Target lamp Tracking cam follower shaft assem-
adjustment and repair .................. 67 blies ..o 125
INSPeCction ..........ccccccvviviviiiiennennn. 31,40 Tracking cams .......c..occooooiiiiiiiiinnnne. 117
Target turret assembly ... 106 Tracking errors ............ocooceeenrvirnnnncen. 11
Target turret knob ...........cccccocciiin. 34  Trainer, stereoscopic
Targets characteristics ...........cccccccvveereeennn. 1
cleaning ... 64 data ... 3
orderof ... .. 59 description ... 4
Telescope (trainer M6) 66 differences between models .......... 1
Telescope, external, M6 ................... 108 disassembly and assembly ............ 78
Telescope assembly INSPECION ...oooiiiiiieiiiiiiiii e 26
assembly ... 92 Transformer ..........ocoooiiiviiiieneennnnnn. 69
removal ... 78 Tripod (frainer M6)
Telescope axes ........cccccccevvvvinneennnn. 34, 56 adjustment and repair .................. 46
Telescope bracket assemblies disassembly 78
disassembly ... 90 INSPECHION ...oveiiiiiieiiiiiiieierieececrieeeaenas 28
reassembly ... 96 Tube
Telescope objectives .......................... 65 installation ... 135
Temperature errors ............ccccoeceeeeee.. 26 removal ... 132
Tolerances .................ccccoviviiiiiciecnn, 26 w
Tools Wollaston prism
INSPECtion ........ccccoevviiiiiiieeiiiiiiieennn, 26 cleaning of fixed ..................cccolll 65
MAaintenance ............cocccoeecirneienens 42 disassembly and assembly
Tracking, azimuth and eleva- fixed ... 152
tion ..., 39, 208 movable ... 155
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