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SECTION VU 

PERIODIC INSPECTION AND SERVICE 
I 

7-1. GENERAL. 

7-2. Periodic inspection and service of the visual system equipment is kept 
to a minimum through the use of many maintenance free features incorporated 
in the various assemblies and subassemblies. In other cases, no inspection 
on -a periodic basis is required, because of the conditioned room in which the 
equipment is housed. Items of equipment which do require cleaning, inspec­
tion, and/or lubrication on a periodic basis are included in this section in 
tabular form. Those items which cannot be pre-determined as to the time 
lapse between inspections are also included with the symptoms which dictate 
the need for service. Maintenance personnel should be thoroughly familiar 
with the nature of the equipment before attempting any cleaning or service. 

7-3. TELESCOPE AND SEXTANT SYSTEM. 

7-4 . The telescope, sextant, and associated equipment require very little 
maintenance. Each of the three major assemblies are covered separately 
under the appropriate heading in this section. Many of the areas checked nor-

, mally-are covered during functional testing; therefore, they are not included 
as a separate inspection in this section. 

7-5. TELESCOPE. 

7-6. Periodic inspection of the telescope, insofar as can be equated with 
satisfactory performance, is adequately covered by the functional test proce­
dures of Section II. These tests are performed prior to each 350-hour op­
erating cycle, and therefore, will serve the purpose of periodic inspection. 

CAUTION 

The telescope is a sealed instrument. Consequently, the re­
moval of covers, panels, or assemblies (with the exception of the 
operational removal of the eyepiece) merely for the purpose of 
inspection will result in more harm than good. The telescope 
should never be opened, or assemblies removed, except for 
specific repair purposes. 

Instructions for periodic inspection, if any, for the scene generating equip­
ment ( MEP, celestial sphere, and C/S illuminator and occulting assembly) 
are prescribed under separate headings in this section. 

7-7. Visual inspection of the telescope exterior and the maintenance of 
cleanliness is a continuing operation. Cover panel fastener tightness and 
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the tightness of electrical connections on terminal boards 13TB2 and 13TB3, 
on the cover plate of the reticle occulting and lens assembly must be main­
tained. The accumulation of dust on any portion of the telescope exterior 
must be prevented. No specific periods for this type of inspection and service 
can be established and no lubrication is required for the C/M occulting as­
sembly or the rotating reticle assembly. 

7-8. PREVENTIVE MAINTENANCE. The sunshafting lamp, installed in the 
lens and mirror housing assembly as shown in figure 1-20 has a rated average 
life of 300 hours, based on continuous use. To prevent possible failure of the 
lamp during a simulated mission, replacement is recommended following two 
consecutive operating periods of 350 hours. The lampholder assembly is 
secured to the front of the lens and mirror housing assembly by four No. 6-32 
screws. 

CAUTION 

Seal the opening into the lens and mirror housing assembly 
with barrier material while the lampholder is out of the 
assembly. 

7-9. SEXTANT. 

7-10. The regular performance of the functional tests, prior to each 350-
hour operating period, as prescribed in Section II, serves adequately as 
periodic inspection of the sextant, insofar as performance is concerned. 
Visual inspection of the sextant exterior and the prevention of dust accumula­
tion is a continuing operation and must be rigidly enforced. 

CAUTION 

The sextant is a sealed optical instrument. The removal of 
covers merely for the purpose of inspection is, because of 
the possibility of the entrance of dust or other contamina­
tion, more likely to result in malperformance than to serve 
any useful purpose. Therefore, the removal of covers must 
only occur when necessary for repair, replacement, or for 
the performance of preventive maintenance, as prescribed 
in this section. 

7-11. REPLACEMENT OF LIGHT SOURCES. Replacement of the various 
lamps is required periodically. Each of the particular lamps is discussed in the 
following paragraphs. 
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NOTE 

All lamps stocked at the using site must be aged for ten 
hours, according to Government Specification for MS 
lamps. 

7-12. Landmark and Starfield Light Source Lamps. Both lamps installed in 
the combined landmark and starfield light source assembly must be replaced 
following each 350-hour operating period. Access to the landmark lamp is 
obtained by opening the hinged cover on the landmark side of the light source 
assembly. Because of structural interference, access to the starfield lamp 
must be gained by removal of the rectangular access plate (see figure 7-1) 
or the frame bottom cover panel under the combined light source assembly. 
Following removal of the access plate, the starfield lamp can be reached 
through a cut-out in the interior partition on the starfield side of the assembly. 

NOTE 

The above procedure for starfield lamp replacement is 
applicable only if the lamp fails during an operating 
period. 

7-13. Navigational star Light Source Lamp. The navigational star light 
source lamp must be replaced at approximately 100-hour intervals. The lamp 
is mounted in a lamp holder, installed on the starfield generator, and is 
readily accessible by removal of the sextant top cover. Replacement of the 
lamp must, obviously, be made between navigational sightings programmed 
for a simulated mission. 

7-14. Sunshafting Lamp. Replace the sunshafting lamp following each 350-
hour operating period. See figure 1-9 for illustrating the location of the 
lamp which is immediately forward of the landmark starfield combining beam­
splitter. As stated for the navigational star light source lamp, access to the 
suns hafting lamp is obtained by removal of the sextant top cover. 

7-15. Rotating Reticle Edge-Lighting Lamps. Replacement of the reticle 
lamps is a repair operation (ref er to Section V). The lamps have a minimum 
life of 4000 hours as required per MS24367. The lamps must be replaced 
following ten 350-hour operating periods. 

7-16. LUBRICATION. The operable assemblies in the sextant require very 
little lubrication, because of the light loads and slow operating speeds involved. 
The carousel rotation gear train runs in an oil bath; approximately 1/2 pint 
of Aircraft Instrument Oil, Military Specification MIL-L-6085 is sufficient to 
submerge the gears. 
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NOTE 

The avoidance of over-lubrication is of prime inportance in 
the maintenance and servicing of the sextant. Excess lubri­
cant must be removed immediately; and only lint-free material, 
such as lens tissue, must be carefully used to wipe off any 
exce.ss oil. Particular care must be exercised to prevent 
lubricating oil getting on terminal boards or electrical con­
nections. 

0 0 0 

0 0 

0 0 

0 

0 0 

0 0 

0 

0 0 BOTTOM COVER TO FRAME 
FASTENERS (20) 

STARFIELD LAMP 

0 0 0 0 ACCESS COVER 

AIR TUBE TO BOTTOM 
COVER FASTENERS (6) 

0 

0 

0 

0 

0 0 0 VSM7. 1 

Figure 7-1. Frame Bottom Cover Panel, Below Combined Light Source 
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7-17. Lubrication Intervals and Application. A minute quantity of Aircraft 
Instrument Lubricating oil, Specification MIL-L-6085, is applied to the 
gearing, non-sealed rollers and bearings (slide gate and slide actuating 
mechanism), and the variable magnification lead screw at the completion of 
twenty 350-hour operating periods, or one year, whichever comes first. At 
the same time, the carousel gear box oil should be replaced with an equal 
quantity of the above specified oil. Access to the assemblies on the optical 
bed plate is obtained by removal of the sextant top cover and the left side 
sextant cover panel. Access to the carousel and slide actuator mechanism is 
by removal of the front, side, and rear cover panels. 

NOTE 

In order to change the carousel gear box oil, the slide 
magazine must be removed to gain access to the gear 
box filler plug. 

A recommended method of application of lubricant to the gearing and bearings 
is by means of a tooth-pick, or similar small wooden wand, dipped into the 
oil, and then lightly rubbed across the top surf ace of one of the gears in a 
train. 

CAUTION 

To avoid possible damage to the gear teeth, do not use a 
metal applicator. 

After the lubricant has been applied, operate the assembly through its entire 
range of movement, either manually or by test signals from the test resolvers 
in the electronics cabinet (unit 9). 

7-18. Slide Magazine Slide-Holding Groove Lubrication. At the time of 
general lubricant application, as defined in paragraph 7-17, the slide-holding 
grooves on the unde rsurface of the slide magazine plate are cleaned and 
lubricated as follows: 

CAUTION 

Prepare a clean compartment for storage of the landmark 
slides, prior to performing the following operations. 

a. With the slide magazine removed from the carousel, (refer to paragraph 
4-34) remove the individual slides from the magazine, and store them in the 
compartment previously prepared. Handle the slides by the metal frames -
the glass surf ace must never be touched. Note the position of each slide in 
the magazine for reference at the time of replacement. 
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b. Clean the slide grooves and retaining springs thoroughly to rembve 
loose or flaking old lubricant film. Use acetone to remove the old lubricant -
dry the grooves and springs thoroughly before the next procedure. 

c. Spray a light, even film of dry film lubricant, conforming to Specifica­
tion MIL-L-23398, in the grooves. Use care in the spraying process to avoid 
uneven accumulations of the lubricant in the grooves. 

d. When the lubricant is thoroughly dry, replace the landmark slides in 
the proper grooves, moving each slide back and forth several times to assure 
free movement~ 

e. Replace the magazine in the carousel at the appropriate time, depending 
on other procedures of the over-all lubrication operations. 

7-19. COMBINED LIGHT SOURCE Am INLET FILTER CLEANING. {See figure 
7-1.) Each compartment of the combined light source is supplied with cooling 
air through a separate tube in which a 20-micron mesh, stainless steel filter is 
installed. Following each 350-hour operating period, the air filters must be 
cleaned. The air tubes are attached to the combined light source assembly 
bottom cover. Clean the filters as follows: 

a. Manually hold the bottom cover (see figure 7-1) in place against the sex­
tant support frame and remove the 20 screw f~teners. 

b. Remove the cover from the frame, thus providing access to the outlet 
ends of the air tubes. 

c. Use clean, dry, compressed air; and direct the air jet, approximately 
30 psi maximum, through the tubes in the opposite direction from normal air 
flow until all dust has been blown out of the filters. 

d. Replace the starfield light source lamp. 

e. Replace the bottom cover under the light source assembly. 

7-20. TELESCOPE/SEXTANT ELECTRONICS CABINET. 

7-21. Due to the modular design of many of the assemblies contained in the 
electronics cabinet, only routine inspection and cleaning procedures are re­
quired between functional tests. Periodic inspections consist of visual checks 
which are made to aid in locating potential malfunctions, before they affect 
cabinet operation. Cleaning procedures consists of steps required to remove 
any dirt or other particles which accumulate in and around the various electronic 
assemblies. 

7-6 



SM6A-41-2-1 

7-22. VENTILATION DUCT. Prior to each function test performed on the 
cabinet, execute the following: 

a. Check air filters for dust content and replace or clean, when necessary. 

b. Check air inlet portion of duct for cleanliness. 

c. Check that the flexible air ducts are secure and properly positioned. 

7-23. CHASSIS. Prior to each functional test and after replacement of an 
assembly, check to ensure that all chassis are mechanically secure. 

7-24. CABLE ASSEMBLIES AND CABINET WllUNG. Prior to each functional 
test and after replacement of assemblies perform the following: 

a. Check for accurate and secure connections. 

b. Check for damage to mating surfaces (only during replacement of an 
assembly). 

c. Check connectors and plugs for dirt and corrosion. 

d. Check routing of wires and cabling through electrical conduits, making 
sure that strain is not applied. 

e. Check insulation and plastic sleeving-for cracks, signs of burning, and 
any other physical damage or visible deterioration. 

7-25. POWER SUPPLIES. Prior to each operation of the visual system check 
meter and indicator readings. 

7-26. OUT-THE-WINDOW DISPLAY EQUIPMENT 

7-27. Maintenance and service of the out-the-window display equipment 
requires a knowledge of electronics, mechanics, and optics. In some cases, 
periodic maintenance procedures can be accomplished and are so indicated. 
In many cases, however, no specified time interval can be determined; as the 
nature of the equipment demands that service be accomplished only when the 
need arises. 

7-28. CLEANING OF LENSES, MIRRORS, AND BEAMSPLITTERS. Cleaning 
of these optical units should only be accomplished when absoultely required 
and conducted in accordance with the given procedures. 

7-29. Dust Removal. Use a General Electric portable vacuum cleaner, 
model MVL or equivalent, and a Black and Decker two-inch long-bristle dusting 
brush attachment, No. 6475 or equivalent, for cleaning dust from the optical 
components. Brush the dust lightly to loosen and remove with the vacuum cleaner. 
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7-30. Grease Removal. Use Acetone and a soft, lint-free cloth for grease 
removal. Moisten the cloth with acetone and wipe lightly in the local area of 
the grease spot. 

CAUTION 

Do not rub. 

7-31. General Cleaning. Use distilled water or Windex (without ammonia D) 
and a diaper cloth. Spray the surf ace and wipe lightly with the diaper cloth. 
Remove any resulting lint with a camel-hair brush. t. 

CAUTION 

Do not use lens tissue for optical equipment cleaning as many 
varieties of lens tissue contain chemicals harmful to optical 
surface coatings. 

7-32. CELESTIAL SPHERE. Cleaning of the celestial sphere should be 
accomplished in accordance with the following: 

a. Using the celestial sphere manual controls in the associated cabinet, 
rotate the sphere slowly and remove any lint or dust that has accumulated on 
the surface and the reflecting balls with the vacuum cleaner. 

b. If deposits remain, brush the black surface or the balls with a camel­
hair brush and, if further cleaning is required, follow brushing with a gentle 
wiping of the black surface or the balls with a soft, lint-free cloth. If con­
tamination of the surface of the celestial sphere still remains, despite the 
employment of the previous procedure, remove the deposit with. masking tape. 

7-33. OCCULTING ILLUMINATOR ASSEMBLY TAPE. Cleaning of the 
occultation assembly tapes should be accomplished in accordance with the 
following procedures: 

a. With the visual system manual controls, wind and unwind the tape. 
Remove any accumulated deposits with the vacuum cleaner. 

b. Simultaneously with step a, inspect the tape for any signs of wear which 
would hinder proper windup of the tape. 

7-34. WINDOW DISPLAY PNEUMATIC TUBES. (See figures 1-33 and 1-36.) 
Since the volume of the manifold assembly is approximately 1 % of the volume 
of an individual pneumatic tube, a pressure drop on the order of 1 % occurs 
during the measurement of the pressure within an individual tube. For this 
reason, pressure readings should be conducted at intervals of once per week, 
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unless image impairment indicative of loss of pneumatic pressure is ob­
served. Pressure readings and adjustments have, as their purpose, assurance 
of pressure within the prescribed limits and detection of pneumatic leaks 
in the system. Pressure measurement and adjustment should be conducted in 
accordance with the following procedure: 

a. Ensure that the individual pneumatic tube valves are open. 

b. Open normally closed· valve 5. 

c . Close all other valves. 

d . Ensure that the gage reads "0". If gage does not read "0", bleed off 
air at valve nine until a "0" reading.is obtained. 

e. Open the valve labeled 118" and record pressure reading. 

f. Close the valve labeled 11811 and bleed off pressure from manifold as­
sembly at valve 9. 

g. Open valve · 7 and record pressure reading. Subsequently close this 
valve and bleed off pressure from manifold assembly at valve 9. 

h. Repeat the above procedure for valves 6 through 1 to obtain data 
indicating the pressure of each pneumatic tube. 

i. If any tube yields a pressure well below the mean pneumatic pressure 
of all tubes, conduct leak detection procedures as specified in Section V. 

7-35. MISSION EFFECTS PROJECTOR POWER SUPPLIES. Preventive 
maintenance of the MEP power supplies is required at 1000 hour intervals to 
ensure optimum performance and prolong equipment life. The following pro­
cedure is provided as an accepted sequence for use by maintenance personnel 
and should be followed for each individual power supply. 

a. Position the REMOTE-OFF-MANUAL switch to "OFF". 

b. Remove the main power fuses. 

c . Pry t~e filter on the front panel from its receptacle. 

ct: Clean the filter screen with a general purpose detergent and blow dry 
with low pressure compressed air. 

e . Remove the relay module and inspect the powerstat and brushes. 
Replace brushes as necessary. 
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f. Inspect the fan blade and motor. Cl~an any dust and grease from the 
components and check the tightness of the fan blade retaining screw. 

g. Check cable connections and wiring for burning and fraying. 

h. Replace the components and fuses. Check for proper operation. 

7-36. RENDEZVOUS AND DOCKING EQUIPMENT. 

7-37. The rendezvous and docking equipment, and associated equipment, re­
quires very little maintenance. Cleaning and lubrication procedures for the 
optical system are presented in a tabular format. Units with shorter maintenance 
procedure requirements are presented in paragraph form. 

7-38. CAMERA CARRIAGE. 

7-39. Before installing the carriage, the gear rack must be thoroughly- . 
cleaned. Dirt or any similar obstruction will drastically affect the slow speed 
operation of the carriage. Cleaning should be done with a brush, followed by a 
visual inspection of the gear and trestle rail for foreign particles. Cleaning 
should be accomplished as often as needed. 

7-40. WAVEFORM MONITOR. 

7-41. Maintenance and service of the waveform monitor requires only that 
the instrument be calibrated every 500 hours of operation. For calibration and 
adjustment procedures, ref er to Section VI. 

7-42. RENDEZVOUS DISPLAY SYSTEM. 

7-43. The optical equipment is, by nature, critically sensitive to its surroundings. 
It is imperative, therefore, that this equipment be kept clean and smooth running 
for optimum performance. Table 7-1 is designed to provide a systematic service 
schedule which will result in a short shut-down period and maintain maximum 
efficiency. 
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Table 7-1. Periodic Inspection and Service 

Unit Name and Daily Semi Annual Lubrication and 
Model Number Inspection Weekly Inspection Monthly Inspection Inspection Yearly Inspection Servicing Material MIL Spec . No. 

l . R&D Trestle 
Assembly 

a. Rails N/ A l. Clean and dry N/ A N/ A N/ A l. Kerosene (Federal Spec. N/A 
2. Inspect for nicks No. W-K-211) 

2. Diaper Cloths 

b. Gear Track N/ A l. Clean and dry N/ A N/ A N/ A l. Kerosene (Federal Spec. N/ A 
2. Inspect for broken No. W- K-211) 
or chipped teeth 

2. Compressed Air 

c. Front (Model) N/ A N/ A Lubricate lightly N/ A 1. Inspect all moving N/A Socony DTE light oil or 
End Bearings parts pure mineral oil having 

a viscosity of SAE 10 

2. Replace all bear- VV -D-611 or MIL - L- tll 

ings 2105B E:: 
~ 

d. Model Angle N/ A N/ A l. Inspect top and N/A N/A Socony DTE light oil > 
Drive bottom gears MIL-L-2105B I 

~ 
2. Clean gears , if ..... 
soiled, and lubri- I 
cate lightly N 

I 

e. Slip Rings N/ A N/ A l. Clean N/A N/A 1. Deoxidizer N/A 
..... 

2. Inspect for grooves 
or nicks 
3. Inspect brushes 
for wear 

r. Sun TracK Chain N/ A 1. Clean (in hori- N/A N/A N/A I. Kerosene (Federal Mobil 3 in I oil 
zontal position), Spec. No. W- K- VV - L -820B 
and dry with com - 211 
pressed air 
2. Lubricate lightly 

g. Sun Carriage N/ A N/ A 1. Inspect carriage N/A N/A N/ A N/A 
and track for proper 
clearance 
2. Inspect mi cro-
switches for b!!nt arm 
and ope ration 



-;J 
I .... 

N 

Unit Nan,e and 
Model Number 

h. Sun Lamps 

i. Servos 

2. Carriage 

a. Gear Blacklash 

b. Swing Way 

c. Lenses 

3. Model House 

a. Ventilators and 
Filters 

b. Cable Drive 
Servo 

4 . R&D Waveform 
Monitor 

I 

Daily 
Inspection 

N/ A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Table 7-1. Periodic Inspection and Service (Cont) 

Semi Annual Lubrication and 
Weekly Inspection Monthly lnseection Inspection Yearl y lllspection Servicing Material MIL Spec. No. 

Check for brilliance N/A N/A N/A N/ A N/ A 

I. Check mechanical N/A N/A N/A N/ A N/ A 
smoothness (operate 
by hand) 
2. Inspect r;ears and 
clutches for wear and 
damage 

I. Check carriage N/A N/A N/ A N/ A N/ A 
and gear rack for 
minimum backlash 

t/.l 
I. Lightly lubricate N/A N/A N/A N/ A Mobil 3 in 1 oil rs: 
the swing way, swing VV-L-820B 0) 
cams, and swing > mirror cams I 

~ 
I. Inspect camera N/A N/ A N/A I. Windex (without N/ A .... 
and zoom lenses and ammonia D) I 

N 
mirror surfaces for 2. Diaper Cloth I 
dust, dirt , and con- 3 . Camel Hair .... 
taminants Brush 
2. Clean lenses if 
necessary 

l. Inspect ventilators N/A N/ A N/ A Detergent solution Filter fluid or equiv-
and filters (stock No. 7300- alent 
2. Clean and lubricate 297300, l ounce 
if necessary of solution per 1 

gallon ri water) 
N/A Check microswitch N/A N/ A N/A N/ A 

for bent arms and 
general operation 

Calibrate (refer to 
Section VI) 
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