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WARNING

HIGH VOLTAGE is used in this equipment. DEATH ON CONTACT or severe injury may
result if personnel fail to observe safety precautions.

Do not be misled by the term LOW VOLTAGE. Low voltage can cause serious injury or
death.

Test procedures requiring the operator or maintenance personnel to investigate
equipment or restore casualties with interlocks disconnected or covers removed may
result in DEATH ON CONTACT if personnel fail to observe safety precautions.

Voltages in switches and circuit breaker panels may result in DEATH ON CONTACT if
personnel fail to observe safety precautions.

Failure to ground the section or equipment may result in DEATH ON CONTACT if person-
nel fail to observe safety procedures.

For Artificial Respiration refer to FM 21-11.

WARNING

Dry cleaning solvent, P-D-680, used to clean parts is potentially dangerous to
personnel and property. Avoid repeated and prolonged skin contact. Wear solvent-
impermeable gloves and eye/face protective equipment when using solvent. Do not use

near open flame or excessive heat. Flash point of solvent is 100° F to 138° F (38° C
to 59° C).

WARNING

Rotating and spinning equipment may snag loose clothing, hair or jewelry resulting
in SEVERE PERSONNEL INJURY.

WARNING

Attempting to move overweight or top heavy equipment that is unsecured may result in
SEVERE PERSONNEL INJURY. Always have sufficient personnel and equipment to accom-
plish the task.

al(b blank)
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INTRODUCTION
This manual is divided into two volumes:

Volume 1, TM 5-6675-323-14-1 consists of Chapters 1 through 5 and Index.

Volume 2, TM 5-6675-323-14-2 consists of Chapters 6 through 16, Appendixes A
through E, Glossary and Index.

The Appendixes and Glossary in Volume 2 are applicable to both volumes.
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REPORTING ERRORS AND RECOMMENDING

IMPROVEMENTS

You can help improve this manual. If you find any mistake or if you know of away to improve the pro-
cedures, please let us know. Mail your letter, DA Form 2028 (Recommended Changes to Publications and
Blank Forms), or DA Form 2028-2 located in the back of this manual direct to: Commander, U.S. Army
Troop Support Command, ATTN: AMSTR-MCTS, 4300 Goodfellow Boulevard, St. Louis, MO 63120-1798.
A reply will be furnished directly to you.
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CHAPTER 6

SPLIT-STAGE LIGHT TABLE

Section | INTRODUCTION

6-1. GENERAL INFORMATION.
6-1.1 Scope.
a. Model Number and Equipment Name. Model MIM3-35100 Split-Stage Light Table.

b. Purpose of Equipment. To stereoscopically view aerial roll film for analysis
and interpretation.

6-1.2 Reference Information.

Glossary

Collimaton. . . . . . . . . . . . . . . . . To make light rays parallel by
adjustment of optical/mechanical
system.

Interpupillary Distance . . . . . . . . . . . Distance between center of operator’s
eyes.

Stereo-Pair Photograph . . . . . . . . . . . Photographs taken of same object or
area from two different positions.

Stereoscope. . . . . . . . . . . . . . . . . Optical device to apparently super-
impose two separate photographs.

Stereoscopic . . . . . . . . . . . . . . . . An apparent three-dimensional image
obtained when 2 two-dimensional
photographs are viewed through
stereoscope.

X-Axis . . . . . . . . . . . . . . . . . . . Horizontal or left-right direction.

Y-AXIS . . . . . . . . . . . . . . . . . . . 90° from X-axis in same plane or
front-back direction.

Z-AXiS . . . . . . . . . . . . . . . . . . . \Vertcal direction or up/down.
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6-2. EQUIPMENT DESCRIPTION.

6-2.1 Equipment Characteristics., Capabilities., and Features.

a. Reel configurations for conventional, split-vertical, short, or long-loop film
threading.

b. Accepts up to 1000 ft (304.80 m) of film; dual strand up to 5-1/2 in. (13.97
cm) wide; single strand up to 9-1/2 in. (24.13 cm) wide.

c. Variable-intensity light grids.

d. Electrically coupled clutches for movement of optical mounting in horizontal
plane.

e. Safety clutch on optical mount prevents rapid movement of optical system
toward view stages.

f. Variable stage height.
g. Optical bridge assembly is removable.

h. Masking assemblies contained in view stages.
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REEL BRACKETS
REEL BRACKETS

iLLUMINATED VIEW STAGES

FRAME

OPTICAL BRIDGE. Mounts stereoscope.
REEL BRACKETS. Transport aerial roll film across view stages.
FRAME. Maintains alinement of components.

ILLUMINATED VIEW STAGES. Controlled-intensity light grids shine light through
aerial roll film.

6-2.3 Egquipment Data.

Dimensions

Length
Reel Brackets Removed 45-1/2 in. (115.57 cm)
With Reel Brackets 56-3/4 in. (144.15 cm)
Width 26-3/4 in. (67.95 cm)
Height 63-5/8 in. (161.61 cm)
Weight 360 Ibs (163.3 kg)
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[llumination
Two Stages (Each Stage) 11 in. X 18 in.
(27.95 cm x 45.72 cm)
Maximum Intensity 2500 ft lamberts (8566
cd/m2)
Dimming Control Variable intensity to 20% of
maximum illumination
Power Requirements 120 Vv, 50/60 Hz, 8 amps

6-3. TECHNICAL PRINCIPLES OF OPERATION.

Z-AXIS

FILM REEL

ERVAERES=— <\
ILLUMINATED\<IIEW STAGES ngop\

FILM REEL

6-3.1 General, Aerial roll film is manually moved between film reels, over
rollers, across illuminated view stages. Optical mount moves stereoscope right-
left (X-axis), front-back (Y-axis) or up-down (Z-axis) for analysis and interpreta-
tion of stereo-pair images on aerial roll film. Stereoscope movement is accurately
controlled to maintain collimation over entire viewing area.

6-4
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6-3.2 Detailed Theory of Operation.

a. Illumination. Two encapsulated, cold-cathode, argon mercury light grids
each provide a maximum of 2500 ft lamberts of brightness through viewing surfaces.

Intensity of light is controlled by a dimming circuit. Light can be
percent of maximum value.

(1) Current (120 V, 50/60 Hz) is passed through the main power switch. The
illumination control panel on the switch operates the fan and light grids. The
increase potentiometer controls voltage to the dimmer boards.

PIN DESIGNATION
LETTER OR NUMBER

A

250V CR2
10K
A1 é 174w cw‘l— g\fng
o2 4—AMN—6—A N\,—LJT/\/\,-———Q—J o
2 LOw
& IN}
RS
€ca
3
I HIGH INT ADJ A e
\ R6 /3N 320
Loa AW %00vz08
l 1500
W
<ES A 36K
‘ 3N /4w
e /A\ 27MFD 400V
L —

(2) Alternating current voltage enters the dimmer circuit boards through pin
A and

is transferred to pin B through silicon-controlled rectifier (SCR) Q1 or Q2
which determines the amount of the ac sine wave voltage that is applied to the ex-
ternal high-voltage transformer to light the grid lamp. The SCR's prevent all

of each ac half-wave from being transferred, but when triggered allow current to

flow during the remaining portion of each half sine wave until the zero crossing

point is reached, whereupon the SCR is turned off and the ac waveform is again
blocked.

6-6
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(3) When the ac voltage enters the control board, it is applied to C1 and R1
which provide a slight delay in the input voltage, which is applied to the timing
circuit composed of capacitor C2, resistors R4, R3, R5, and external potentiometer
1R1. (Note that resistor R6 is not used in this application.)

(4) As the delayed ac voltage is applied across capacitor C2, the capacitor
begins to charge at a rate depending upon the setting of potentiometer 1R1. The
voltage across C2 also appears across rectifier CR1 and trigger diode CR2. When the
trigger diode reaches the breakover voltage of 43 +5 V, it conducts to complete the
path across rectifier bridge CR1. This forms a closed loop circuit through capaci-
tor C2, the primary of pulse transformer T1, and rectifier CR1, and current flows
until capacitor C2 is discharged. The discharge time is very fast and a short
duration pulse is generated, shaped by capacitor C3.

(5) The pulse current flowing through the primary of pulse transformer T1
induces a voltage across the appropriate secondary which is applied through diode
CR3 or CR4 to the gates of SCR Q2 or Q1 respectively. When either SCR is triggered,
it allows the rest of the ac half-wave to pass to external grid lamp transformer 1T1
through pin B. The SCR will continue to conduct until the ac half-wave reaches the
zero crossing point, at which time it turns off.

b. Clutch Control.

(1) X- and Y-axes manual motion controls are connected through electrically
operated clutches to chain drives. Power to the clutches may be interrupted to
decouple chain drives and permit rapid movement of the optical mount in the X- and
Y-axes.

WHITE
BROWN
)

A al/cﬁ .
/ -

¢
A W

i’[
Q
9

p
D
C

12v OC

Y
[

12.8 VAC

P

—

w A
4h

0

) awain))

X CLUTCH Y CLUTCH

\J

(2) Voltage, 120 Vv, 50/60 Hz, is stepped down to 12.6 V ac in the trans-
former, rectified in PCA A4 to 12 V dc. Current passes through the quick-dis-
connect, brushes to the quick-disconnect, and clutch power switch. The momentary
switch on the optical carriage is normally on except when depressed by the operator.
Twelve volts dc passes through the brushes to the series-connected clutches. Note
that the quick-disconnect separates the Y-axis clutch from the circuit.
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Section Il OPERATING INSTRUCTIONS

6-4. DESCRIPTION AND USE OF OPERATOR'S CONTROLS AND INDICATORS.

Z-AXIS COARSE
Z-AXIS FINE FEED KNOB
FEED KNOB

KNURLED
KNOBS

/ J
oo \/ BRACKETS
ACCUMULATOR
PLATE KNOBS

Control or Indicator Function
Knurled Knobs Retract masking assemblies.
Z-Axis Fine Feed Knob Moves optical mount up or

down for fine adjustment.

Z-Axis Coarse Feed Knob Moves optical mount up or
down. (Mount can be pulled
up manually, but cannot be
pushed down.)

Reel Brackets Support film reels and

manually transport film
across view stages.

6-8
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Control or Indicator Function

Accumulator Plate Knobs Secure accumulator plates.

Releasing knobs permits
access to accumulator rollers
under viewing surface.

ON/OFF Switch Controls power to fan,
lights, and clutches.

STAGE HEIGHT
ADJUSTING
HANDWHEEL

X-AXIS
CONTROL KNOB gﬂﬁ#guTARY
CARRIAGE

MAIN CLUTCH
;%‘:‘;_EC'L SWITCH

OPTICAL MOUNT
ROTATION LOCK

\
GRID INTENSITY
CONTROL
STAGE
SEPARATION
KNOB
X-Axis Control Knob Moves optical mount to left
or right when power is
supplied to electrical
clutches.
Carriage Clutch Switch Provides power to electrical
clutches.
Stage Height Adjusting Handwheel Moves stage up or down for

operator comfort.

6-9
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Control or Indicator Function

Optical Mount Rotation Lock Locks inner ring to allow
mounted optics to be rotated
and locked.

Momentary Switch Uncouples electrical
clutches, permitting rapid
movement of optical mount in
X or Y direction.

Stage Separation Knob Moves left view stage to
permit access to center film
rollers.

Grid Intensity Control Increases or decreases light

intensity for both right and
left light grids.

Main Power Switch Controls power to table.

6-5. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a. Before You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b. While You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c. After You Operate. Be sure to perform your after (A) PMCS.

d. If Your Equipment Fails to Operate. Troubleshoot with proper equipment.
Report any deficiencies using the proper forms. See DA Pam 738-750.

6-5.1 PM Pr r

a. PMCS are designed to keep the equipment in good working condition by
performing periodic service tasks.

b. Service intervals provide you, the operator, with time schedules that
determine when to perform specified service tasks.

c. The “Equipment is Not Ready/Available If" column is used for identification of
conditions that make the equipment not ready/available for readiness reporting
purposes or denies use of the equipment until corrective maintenance is performed.

d. If your equipment fails to operate after PMCS is performed, immediately report
this condition to your supervisor.

6-10
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e. Perform weekly as well as before operation if you are the assigned operator
and have not operated the item since the last weekly or if you are operating the item
for the first time.

f. Item number column. Item numbers are assigned in chronological ascending
sequence regardless of interval designation. These numbers are used for your “TM
Number” Column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording results of PMCS.

g. Interval columns. This column determines the time period designated to
perform your PMCS.

h. Item to be inspected and procedures column. This column lists functional
groups and their respective assemblies and subassemblies as shown in the
Maintenance Allocation Chart (Appendix B).| The appropriate check or service
procedure follows the specific item to be inspected.

i. Equipment is not ready/available if: column. This column indicates the reason
or cause why your equipment is not ready/available to perform its primary mission.

j. List of tools and materials required for PMCS is as follows:

Item Quantity
Cheesecloth (Item 7,[Appendix E) ar
Chamois 1 ea
Lens Cleaning Liquid (Item 6,[Appendix E) ar

6-11
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Table 6-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

NOTE

If the equipment must be kept in continuous operation, check and service
only those items that can safely be checked and serviced without
disturbing operation. Make the complete checks and services when the

equipment can be shut down.

B - Before W - Weekl AN - Annually .

D - During M - Month){ S - Semiannually (Number) - Hundreds of Hours
A - After Q - Quarterly Bl - Biennially

ITEM TO BE INSPECTED For Readiness
ITEM ITI\IIER Reporting,
NO. : PROCEDURE Equipment Is
VAL. Not Ready/
i Available 1f:

SPLIT-STAGE LIGHT TABLE

STAGE HEIGHT
ADJUSTING
HANDWHEEL

Y T

WARNING

Unplug power cord before servicing split-
stage light table. Failure to do so may
result in death or serious injury.

NOTE

The side braces must be removed before
performing PMCS on  split-stage light
table |[(paragraph 6-6.1J).

6-12
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OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

Table 6-1.
B . Before W - Weekly AN - Annually {Number) - Hundreds of Hours
D - During M - Monthly S - Semiannually
A - After Q - Quarterly Bl - Biennially
ITEM TO BE INSPECTED For Readiness
mem | EE%?&'Q%m Is
NO. | TER- PROCEDURE Not Ready/
VAL Available If:

SPLIT-STAGE LIGHT TABLE - Cont

Inspect Stage Height Adjusting Handwheel.

Rotate left and right. Check for free movement
of gear mechanism. Check that view stage height

changes.

VIEW STAGE
SURFACES

MASKING |
ACCEMRI IES

)

[{

[{

I

E

[}

)

I

¢
[
//

g

o
MU s,

Inspect Masking Assemblies.

Retract four masking assemblies into wells by
rotating knurled knobs. Check that knobs move
freely and that assemblies are not torn.

View stage
binds.
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Table 6-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthl S - Semiannually
A After Q - Quarterly Bl - Biennially
ITEM TO BE INSPECTED For Readiness
ITEM IN- Eepqrtmg, I
. quipment Is
no. | TER PROCEDURE Not Ready/
VAL Available If:
SPLIT-STAGE _LIGHT TABLE - Cont
3 B Inspect View Stage Surfaces.
1. Check view stage surfaces for dust or dirt.
Clean with moistened cheesecloth. Dry with
chamois.
2. Check view stage surfaces for cracks or View stage is
scratches. damaged.
FILM ROLLERS
@
ﬁfﬁ\ T~
CENTER
?(};Q?BE SEPARATION ACCUMULATOR
ROLLER REEL
BRACKET!
4 | B Inspect Stage Separation Knob.
Move knob to right (notched position) and then to Stages are
left. Check for freedom of movement. frozen in
place.
5 B Inspect Film Rollers.
Inspect rollers for scratches and abrasions.
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OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

Table 6-1.
B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthl S - Semiannually
A- After Q - Quarterly Bl - Biennially
T 1 For Readiness
N ITEM TO BE INSPECTED Eepqrting, |
ITEM ) quipment Is
NO. | JER PROCEDURE Not Ready/
Available 1f:

SPLIT-STAGE LIGHT TABLE - Cont

6 B | Inspect Reel Brackets.

Check for security of mounting, free movement of

spindles, and slight end-play of reels.

FEED KNOB

Z-AX1S FINE
FEED KNOB

NOTE

Make sure spring clips securing optical
mount are disengaged.

_Inspect Optical Mount.
Check that optical mount can be moved left-right

(X-axis), front-back (Y-axis), and up, but cannot
be pushed down.

Z-AXIS COARSE

Reel brackets
are missing
or broken.

Optical
mount binds
or slips.
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Table 6-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthl S - Semiannually
A - After Q - Quarterly Bl - Biennially
ITEM TO BE INSPECTED For Readiness
mem | N II:Ezepc.thmg,tI
TER quipment Is
NO. | vaL PROCEDURE Not Ready/
Available If:
SPLIT-STAGE LIGHT TABLE - Cont
8 B -AXi Knob and Z-Axis Fine
Feed Knob
Rotate both controls and check that optical mount Z-axis binds.
moves up and down freely.
Z-AXIS COARSE
FEED KNOB
Z-AXIS FINE
FEED KNOB
WARNING
Do not use equipment with defective or worn
wiring. Death or serious injury may result.
9 B | _lnspect Power Cord and Wiring.

6-16
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Table 6-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont
B - Before W - Weekly AN - Annually (Number} - Hundreds of Hours
D - During M . Monthl S - Semiannually
A - After Q - Quarterly Bl - Biennually
ITEM TO BE INSPECTED For Readiness
ITEM !I"\IE.R Eemmng’u
quipment Is
NO. | vaL PROCEDURE Not Ready/
Available If:
SPLIT-STAGE LIGHT TABLE - Cont
10 B Inspect Light Grids.
9| (i
5 "
o) O \h3==_-'! / Q 3
\ / »
\\ /[
‘\V/'
LIGHT
GRIDS
Plug in power cord. Turn main power on. Set One or both
light grid ON/OFF switch to ON. Check that both light grids
light grids light. do not light.
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Table 6-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont
B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthl S - Semiannually
A - After Q - Quarterly Bl - Biennially
ITEM TO BE INSPECTED For Readiness
ITEM IN- Eepqrtmg,tI
TER- quipment Is
NO. | vaL PROCEDURE Not Ready/
Available If:
SPLIT-STAGE LIGHT TABLE - Cont
11 B Inspect Grid Intensity Control.
X-AXIS CONTROL
KNOB
Y-AXIS CONTROL CARRIAGE
KNOB
SWITCH
GRID INTENSITY CONTROL
g
Turn control fully right. Check that light
intensity of both grids increases and continues
to increase until control reaches maximum. Turn
control gradually left. Check for even decrease
in intensity.
12 B - -
Knobs.
Check for tight connections at clutch switch Clutch is
connectors. Turn power on. Set carriage clutch inoperative.
switch to ON. Rotate X-Axis and Y-Axis control X- and Y-
knobs. Check that optical mount moves left- axis con-
right and front-back. trols are

6-18
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6-6. OPERATION UNDER USUAL CONDITIONS.

6-6.1 Assembly and Preparation for Use.

NOTE

Do not remove side braces until there is a mission that requires the use

of the lower reel brackets. When required, remove 22 capscrews and
washers from sides and base of table. Remove braces from under table.

SHIPPING
BRACES

a. Remove side braces.

(1) Remove top eight capscrews and washers from sides of braces.
(2) Remove shims.
(3) Save screws, washers, and shims for reuse.

(4) Remove tiedown strap.
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b. Release air from air shocks.

MAIN POWER SWITCH

CARRIAGE CLUTCH SWITCH

SR
iy

ON/OFF SWITCH
\

o=
ﬁ(

I

GRID INTENSITY CONTROL W)_, FK %
f \

c. Plug in power cord, and turn main power switch ON.
d. Set ON/OFF switch to ON and turn grid intensity control fully right.

e. Set carriage clutch switch to ON.

NOTE

Light grids require at least 15 minutes to warm up.

f. Place stereoscope in optical mount.
(1) Remove shipping bracket.
(2) Lift optical mount to at least midpoint of travel.

(3) Loosen two setscrews.
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(4) Insert stereoscope and tighten two setscrews.
(5) Connect rhomboid assembly and tighten locking screw.

(6) Lock stereoscope in place with optical mount rotation lock.

STEREOSCOPE

OPTICAL MOUNT
ROTATION LOCK

SETSCREWS

RHOMBOID ASSEMBLY

(7) Remove plastic dust protectors.
(8) Install eyepieces.

(9) Install eyeguards, if desired.
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SPRING CLIP

SPRING CLIP

g. Free optical mount by moving spring clips.

- STAGE HEIGHT
| | ADJUSTING
, | HANDWHEEL

I

||Illlllmg
»
[®)
LU}
o

h. Rotate stage height adjusting handwheel left or right to raise or lower view
stage to be comfortable for the operator.
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MASKING ASSEMBLIES

KNURLED KNOBS

Rotate knurled knobs until

This step is required if reel

T e,

masking assemblies are retracted into their wells.

NOTE

brackets have been

maintenance, storage, or shipment.

removed for preventive
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j. Mount reel brackets.

CENTER IDLER BRACKET DRIVER BRACKET T-1-10

REAR BRACKET T-2-10-DC

IDLER REEL BRACKET T-1-10 FRONT BRACKET T-2-10-DC

NOTE

T-2-10-DC brackets are used to transport dual film strands. T-1-10
brackets are used to transport single film strands and as take-up
brackets for split vertical film.
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(1) Install T-2-10-DC brackets.

RAIL

REAR BRACKET

(a) Slide each rear reel bracket to rear of rail.

REAR BRACKET

CENTER IDLER BRACKET

(b) Slide each center idler bracket into position on rail near center of
rail. Aline bearings with spindle tip of each rear bracket.
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BLACK KNURLED
LOCKING KNOB

(c) Slide each front bracket on rail. Guide square shaft of bracket
into hole in center sprocket of rear bracket.

(d) Aline front bracket base with front edge of rail.
(e) Turn black knurled locking knobs.

(2) Install T-1-10 brackets.

BLACK KNURLED
LOCKING KNOB

)\
IDLER REEL
BRACKET
DRIVER

BRACKET

\
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(a) Slide idler reel bracket to rear of lower rail. Spindle tip faces
front.

(b) Slide driver bracket on lower rail, crank facing front. Aline front
of bracket with front of rail.

(c) Tighten black knurled locking knobs.

k. Thread film.

ROLLERS ROLLERS
A-/ / \

)

LEFT STAGE RIGHT STAGE

\/ CONVENTIONAL U

(1) Conventional threading.

DRIVE SPINDLE

(a) Extend drive spindles on all drive reel brackets by turning grooved
spindle-retracting knob to upper locked position.

(b) Insert film supply reel between front bracket and center idler
bracket. Front bracket drive spindle engages key slot on reel.

(c) Loosen black knurled locking knob on center idler bracket. Move
bracket toward film reel, and engage bearing on bracket with center hole in reel.
Adjust position so that film reel is securely held and has very slight end-play.

(d) Tighten black knurled locking knob on center idler bracket.

(e) Install take-up reel at opposite end of table using same procedure.

6-27



TM 5-6675-323-14

CENTER ACCUMULATOR ROLLER

SPRING LATCH

11— oo

i

il

Iy

TiefL Ak

Y

(f) Remove center accumulator roller by pinching spring-loaded latches
and lifting from between view stages.

(g) Move stage separation knob to right. Make sure that view stages
close and knob locks into slot.

(h) Thread film leader over rollers across view stage to take-up reel.

(i) Adjust drag brake knobs on crank handles until film tension is
suitable for operator’s use.

NOTE

Perform steps (j) through (n) to view dual film strips.

(i) Mount rear film supply reel on idler bracket. Reel key slot engages
bearing on idl

er bracket.

(k) Slide rear driver bracket to front until drive spindle engages reel
key slot.

(I) Tighten black knurled locking knob on driver bracket.

(m) Install take-up bracket at opposite end of split-stage light table.

(n) Thread rear film strand.
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ROLLERS ROLLERS
\ ‘Z

) W

LEFT STAGE RIGHT STAGE

CENTER *
ACCUMULATOR

ROLLER

SHORT LOOP TAKE-UP
(2) Short loop take-up threading.

NOTE

After film is threaded conventionally, the following steps will provide
a short loop take-up.

(a) Push stage separation knob down and to the left. Make sure that
view stages separate.

(b) Loosen drag brake knobs on reel brackets.

(c) Start short film loop.

(d) Insert center accumulator roller over film between view stages.
Pinch spring-loaded latches and latch into position.

(e) Adjust drag brake tension on reel brackets until film tension is
suitable for operator's use.

ROLLERS ROLLERS
/ \
LEFT STAGE RIGHT STAGE

LONG LOOP TAKE-UP

(3) Long loop take-up threading.
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CAUTION

Do not close view stages when film is threaded in long loop position.
Damage to film may result.

(a) Push stage separator knob down and to the left. Make sure that view
stages separate.

(b) Remove center accumulator roller by pinching spring-loaded latches
and lifting from between view stages.

(c) Insert film supply reel between front bracket and center idler
bracket. Front bracket drive spindle engages key slot on reel.

(d) Loosen black knurled locking knob on center idler bracket. Move
bracket toward film reel, and engage bearing on bracket with center hole in reel.
Adjust position so that film reel is securely held and has very slight end-play.

(e) Tighten black knurled locking knob on center idler bracket.

(f) Install take-up reel at opposite end of table using same procedure.

BLACK PLASTIC
KNOB

=— \a\‘k :a:f B{ﬁ‘(
o — ) T o ){%
1|V 23
N et =g
| /- Y
” X é\
' ,§ jr ACC}IIU LATOR 7' -==- |

(g) Loosen black plastic knobs on film accumulator cover, and let cover
drop down.
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STAGE SEPARATION

- ;\L;g_,\

—

AN

ACCUMULATOR
ROLLER

e S ————"

P

e ———
——————

(h) Thread film across view stage, down through stage separator, and
over accumulator roller.

CAUTION

Do not catch film on any hardware while threading. Damage to film may
result.

(i) Continue threading the film across to second accumulator roller.
Thread film over roller, up through stage separation, and across second view stage
to take-up reels.

(j) Loosen locking knobs, and adjust accumulator rollers for desired
length of take-up loop. Tighten locking knobs.

(k) Adjust drag brake knobs on reel brackets until film tension is
suitable for operator’'s use.

(I) Close film accumulator cover, and secure by tightening knobs.
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LEFT STAGE RIGHT STAGE

- o ———
- -

ALTERNATE CONFIGURATIONS
OVER OR UNDER
ACCUMULATOR ROLLERS

SPLIT VERTICAL TAKE-UP

(4) Split vertical take-up threading.
(a) Remove center idler brackets.
(b) Mount supply reels on top rails.
(c) Mount take-up reels on bottom rails.

(d) Push stage separation knob down and to the left. Make sure that
view stages separate.

(e) Remove center accumulator roller

by pinching spring-loaded latches
and Ilifting from between view stages.

(f) Loosen black plastic knobs on film accumulator

cover. Let cover
drop down.

STAGE SEPARATION

ACCUMULATOR
ROLLER

A

(g) Thread film leader from supply reel,

across view stage, down through
stage separation, over accumulator roller,

and directly to take-up reel.
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(h) Adjust drag knobs on reel brackets until film tension is suitable
for operator’'s use.

() Move rollers to far left and right travel positions, and tighten
locking knobs.

CAUTION

Do not close stage separation. Damage to film may result.

Install clipboard over viewing surfaces, if desired.

6-6.2 Qperating Procedures.

a. Adjust light grid intensity to comfortable illumination level.

Z-AX1S COARSE FEED KNOB

Z-AXIS FINE
FEED KNOB

b. Position optics at approximate viewing level:
(1) Rotate Z-axis coarse feed knob to left or right.

(2) Rotate Z-axis fine feed knob to obtain operating position.
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MOMENTARY
SWITCH

c. Position optics to approximate horizontal position:
(1) Press momentary switch and hold.
(2) Move mount left, right, forward, or back while switch is pressed.
(3) Use X-axis control knob for fine positioning in left-right direction.

(4) Use Y-axis control knob for fine positioning in front-back direction.

d. Shut down light table.
(1) Rewind film on reel.
(2) Remove film reels.
(3) Set ON/OFF switch to OFF.
(4) Set carriage clutch switch to OFF.
(5) Set main power switch to OFF.

(6) Cover view stages with masking assemblies.

(7) Unplug power cord.
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CAUTION
Do not touch optical surfaces with bare fingers. Fingerprints will hinder
equipment performance.
(8) Move optical mount to far right rear position.
(9) Secure optical mount with spring clips.
(10) Remove and store eyepieces.
(11) Remove and store optics.
(12) Remove and store reel brackets.
(13) Remove and store clipboard.
(14) Lower optical mount. Install shipping bracket.

(15) Cover with dust cover.

6-6.3 Preparation for Movement,

a. Perform all light table shutdown steps [(paragraph 6-6.2d), except covering
with dust cover.

b. Reinstall all mounting (red-painted) brackets and tighten bolts.

c. Cover light table with dust cover.

6-7. OPERATION UNDER UNUSUAL CONDITIONS. Operation of the split-stage light

table is limited to conditions that will not damage aerial roll film or stereo-
scopes.
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Section Il OPERATOR MAINTENANCE

6-8. LUBRICATION INSTRUCTIONS.

CAUTION

Unnecessary or improper attempts to lubricate the split-stage light table
will damage film, bearings, or internal components.

No lubrication is authorized at the operator's level. Maintenance procedures at
direct support level require limited lubrication of chains and precision bearings
when there is a reason to perform corrective action requiring the removal of compo-
nents.

6-9. TROUBLESHOOTING PROCEDURES.

a. The table lists the common malfunctions which you may find during operation
or maintenance of the split-stage light table, or its components. You should
perform the test/inspections and corrective actions in the order listed.

b. This manual cannot list all the possible malfunctions that may occur, nor all

test/inspections and corrective actions. If a malfunction is not listed or is not
corrected by a listed corrective action, notify your supervisor.

Table 6-2. TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. FAN DOES NOT RUN. LIGHT GRIDS DO NOT WORK. CARRIAGE CLUTCHES DO NOT WORK.
Step 1. Check that power cord is plugged in.
(a) If plugged in, proceed to step 2.
(b) Plug power cord in correctly.

Step 2. Check circuit breakers.

(a) If circuit breakers are on, refer to organizational
maintenance.

(b) Reset circuit breakers.
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Table 6-2. TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2. CLUTCHES DO NOT OPERATE. GRID LIGHTS OPERATE.
Step 1. Check if carriage clutch switch is off.
(a) If on, proceed to step 2.
(b) Turn on switch.

Step 2. Check if fuses are damaged or blown.

Replace defective fuses [(paragraph 6-10.7]).

3. OPTICAL RESOLVING POWER IS LIMITED. FILM IMAGE IS DISTORTED WHEN CARRIAGE
POSITION IS MOVED.

Replace stereoscope.

(a) If distortion is eliminated, evacuate defective stereoscope
through normal maintenance channels.

(b) If distortion is not eliminated, refer to direct/general
support maintenance.

6-10. MAINTENANCE PROCEDURES.

a. This section contains instructions covering operator maintenance functions for
the split-stage light table. Personnel required are listed only if the task
requires more than one.

b. After completing each maintenance procedure, perform operational check to be
sure that equipment is properly functioning.

INDEX
PROCEDURE PARAGRAPH
Replace Fuse(s) . . . . . . . . . . . . . . . . . . . . . . . 61012
Replace Fim Rollers . . . . . . . . . . . . . . . . . . . . . . . . . 6102
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6-10.1 Replace Fuse(s).

MOS: 81Q, Terrain Analyst

SUPPLIES: Fuse (8 amp)
Fuse (1.5 amp)
Fuse (2 amp, SI0-BIO)

FUSE

FUSE HOLDER

WARNING

To prevent death or serious injury from electrical shock, unplug power cord
before servicing equipment.

a. Turn power off and unplug power cord.

b. Press on fuse holder bottom to release fuse cap.

c. Inspect fuse for burned/broken element.

d. Discard defective fuse.

CAUTION

® New fuse must be of equal value to fuse removed.
® If new fuse burns out immediately, do not operate equipment until electrical
fault is isolated and repaired, or serious equipment damage will occur.
e. Install new fuse of equal value and configuration.

f. Push fuse holder with new fuse into receptable until fuse holder
latches.

9. Plug in power cord and turn power on.
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6-10.2 Replace Film Rollers,

MOS: 81Q, Terrain Analyst
TOOLS: 9/64 in. Flat Tip Screwdriver

SUPPLIES: Film Rollers

FILM ROLLERS

a. Remove screw from end of film roller assembly.
b. Slide defective rollers off assembly.
c. Install new film rollers on assembly.

d. Reinstall assembly and secure with screw.
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Section IV ORGANIZATIONAL MAINTENANCE

6-11. LUBRICATION INSTRUCTIONS. This equipment requires no lubrication at the
organizational level.

6-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE) ; AND SUPPORT EQUIPMENT.

6-12.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modified Table of Organization and Equipment (MTOE) applicable to your
unit.

6-12.2 Special Tools; Test, Measurment, and Diagnostic Equipment; and Support
Equipment. Special Tools, TMDE, and Support Equipment is listed in the applicable
repair parts and special tools List and_Appendix B of this manual.

6-12.3 Repair Parts. Repair parts are listed in Repair Parts and Special Tools
List, TM 5-6675-323-24P covering organizational maintenance for this equipment.

6-13. SERVICE UPON RECEIPT.

6-13.1 Checking Unpacked Equipment.

a. Inspect the equipment for damage incurred during shipment. If the equipment
has been damaged, report the damage on DD Form 6, Packing Improvement Report.

b. Check the equipment against the packing list to see if the shipment is
complete. Report all discrepancies in accordance with the instructions of DA Pam
738-750.

c. Check to see whether the equipment has been modified.

6-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are
no organizational PMCS procedures assigned for this equipment.

6-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES.

a. Organizational troubleshooting procedures cover the most common malfunctions
that may be repaired at the organizational level. Repair or adjustment requiring
specialized equipment is not authorized unless such equipment is available.
Troubleshooting procedures used by the operator should be conducted in addition to
the organizational troubleshooting procedures.

b. This manual cannot list all the possible malfunctions or every possible test/
inspection and corrective action. If a malfunction is not listed or is not
corrected by a listed corrective action, notify your supervisor.

c. For unidentified malfunctions, use the facing schematic or the foldout located
at the end of this manual for further fault analysis.
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plug equipment

is not present,

If voltage

into receptacle with power available and proceed with equipment troubleshooting.

Perform no-power

light table does not power up when turned on, verify that

If the split-stage

d.
120 V ac is present at the receptacle.

receptacle (Table 1-4).

procedure for dead
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Table 6-3. ORGANIZATIONAL TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. LIGHT GRID, FAN MOTOR, AND CARRIAGE CLUTCH SWITCHES ARE INOPERATIVE.

WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing the split-stage light table.

Step 1. Remove two quick-disconnect screws and remove cover from power
panel.
Step 2. Perform continuity check for ON/OFF switch at terminal board.
If no continuity is present, replace ON/OFF switch
6-16.1).
2. LIGHT GRID INTENSITY WILL NOT CHANGE.
Perform continuity check for potentiometer.

(a) If no continuity is present, replace potentiometer
[6-16.2).

(b) Notify direct support maintenance for reversal of dimmer card
connector or replacement of dimmer circuit card.
3. ONLY ONE LIGHT GRID LIGHTS.
Inspect connections to light grid.
(a) Tighten loose connections.
(b) Notify direct support maintenance for replacement of dimmer
circuit card.
4. FAN MOTOR WILL NOT RUN. LIGHT GRIDS AND CLUTCHES WORK.

Notify direct support maintenance for replacement of fan.
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Table 6-3. ORGANIZATIONAL TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

5. FAN OPERATES. CLUTCHES DO NOT OPERATE.
Perform continuity check for carriage clutch switch.

If no continuity is present, notify direct support maintenance for
replacement of carriage clutch switch.

6. CLUTCHES DO NOT OPERATE. LIGHT GRID OPERATES.
Step 1. Set carriage clutch switch to OFF.
Step 2. Perform continuity check for carriage assembly.

If no continuity is present, notify direct support maintenance for
replacement of carriage clutch switch.

Step 3. Perform continuity check for X-axis brushes.

If no continuity is present, replace brushes [(paragraph 6-16.4).

7. X-, Y-, OR Z-AXIS CHAINS JUMP SPROCKETS.

Inspect for slack in chain.

Notify direct support maintenance for tightening of chain.

8. X-, Y-, OR Z-AXIS CONTROLS ARE SLUGGISH.
Step 1. Inspect chain for too much tension.
Notify direct support maintenance for loosening of chain.
Step 2. Inspect chains for dirt.
Notify direct support maintenance for servicing of chain.
Step 3. Inspect worm gears and bearings.

Notify direct support maintenance for servicing of worm gears and
bearings.
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6-16. MAINTENANCE PROCEDURES.

a. This section contains instructions covering organizational maintenance
functions for the split-stage light table. Personnel required are listed only if the
task requires more than one.

b. After completing each maintenance procedure, perform operational check to be
sure that equipment is properly functioning.

INDEX
PROCEDURE PARAGRAPH
Replace ON/OFF Switch. . . . . . . . . . . . . . . . . . . . . . . . . 6161
Replace Grid Intensity Control Potentiometer . . . . . . . . . . . . . 6-16.2
Replace Main Power Switch . . . . . . . . . . . . . . . . . . . . . . . 6163
Replace Brush. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ble4
Remove/Install  Split-Stage  Light Table. . . . . . . . . . . . . . . . . 6165

6-16.1 Replace ON/OFF Switch.

MOS: 41B, Topographic Instrument Repair Specialist
TOOLS: 7/64 in. Hex Head Key Wench

7/16 in. Open End Wrench

Soldering Iron

SUPPLIES: Toggle Switch
Solder (Iltem 24,[Appendix EJ)

WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing equipment.
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— Hi ¥ SCREWS

¢

ON/OFF SWITCH

~

R

CUNTHOUL
BOX

a. Turn power off and unplug power cord.
b. Remove four screws and move cover to expose rear of lamp control box.
c. Remove bezel nut. Withdraw ON/OFF switch from back.

NOTE

Wiring is connected to cover and switches.

d. Tag and desolder wires from ON/OFF switch.

e. Solder wires to new ON/OFF switch.

f. Install new ON/OFF switch and secure with bezel nut.
NOTE

Be certain wires are not loose, crossed, or disconnected before securing
cover. Green (ground) wire is connected to cover screw.

g. Reinstall cover and secure with four socket head screws.

h. Plug in power cord and turn power on.
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6-16.2 Replace Grid Intensity Control Potentiometer.

MOS: 41B, Topographic Instrument Repair Specialist

TOOLS: 7/64 in. Hex Head Key Wrench
1/2 in. Hex Head Key Wrench
1/2 in. Open End Wrench
Soldering Iron

SUPPLIES: Potentiometer
Solder (Item 24,[Appendix E)

£ !
| = SCREWS
> BTN GRID INTENSITY CONTROL
= > POTENTIOMETER
0 @] 15—
sl 9] N
L Q LOCKTOOTH
= ) WASHER
BEZEL NUT

WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing equipment.

a. Turn power off, and unplug power cord.
b. Remove screws and move cover to expose rear of lamp control box.

c. Loosen socket head screws and remove control knob.
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NOTE

Wiring is connected to cover and switches.

d. Remove bezel nut.

Tag and desolder wires from potentiometer.

D

f. Withdraw grid intensity control potentiometer and locktooth washer from
rear of control box.

g. Solder wires to new grid intensity control potentiometer.

h. Install potentiometer and locktooth washer and secure with bezel nut.

i . Reinstall control knob and tighten socket head screws.

NOTE

Be certain wires are not loose, crossed, or disconnected before securing
cover. Green (ground) wire is connected to cover screws.

j- Reinstall cover on lamp control box and secure with socket head
screws.

k. Plug in power cord and turn power on.
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6-16.3 Replace Main Power Switch.
MOS: 41B, Topographic Instrument Repair Specialist
TOOLS: 9/64 in. Flat Tip Screwdriver

SUPPLIES: Power Switch

| ' BEZEL

SWITCH

g@w

=== \
ﬁ g \\‘&J\ CONNECTORS

WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing equipment.

a. Turn power off and unplug power cord.

b. Loosen quick-disconnect screws and remove front cover.

c. Release switch from bezel retaining clip.

d. Tag and disconnect wires from switch.

e. Connect wires to new switch.

f. Insert switch into bezel retaining clip.

9. Reinstall front cover and secure with quick disconnect screws.

h. Plug in power cord and turn power on.
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6-16.4 Replace Brush.
MOS: 41B, Topographic Instrument Repair Specialist
TOOLS: 0.070 in. Jeweler's Screwdriver
9/64 in. Flat Tip Screwdriver

5/16 in. Combination Wrench
Soldering Iron

SUPPLIES: Brush
Solder (Item 24,[Appendix_FE)

CABLE\ CLAMP

SCREW

FLATWASHER”

BRUSH HOLDER BRUSH
ASSEMBLY SCREW

WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing equipment.

NOTE

Two brush holder assemblies are used (X- and Y-axes). Procedure for
replacement of either X- or Y-axis brush is same.

a. Turn power off and unplug power cord.

b. Remove screw and flat washer from cable clamp adjacent to brush.
Remove cable clamp.

c. Remove screw and Ilift brush holder assembly from contact strips.
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d. Carefully note parts’ relationship and disassemble brush holder.
e. Desolder electrical connections to brush.
f. Solder new brush to electrical connections.

Reassemble brush holder.

(o]

h. Aline brush holder hole with mounting hole and secure with screw.
i. Reinstall cable clamp and flat washer and secure with screw.

j. Plug in power cord and turn power on.

6-16.5 Remove/lnstall Split-Stage Light Table.
MOS: 41B, Topographic Instrument Repair Specialist
PERSONNEL: Two persons are required to perform this procedure.
TOOLS: Socket Wrench Set (1/2 in. Drive)
SUPPLIES: Split-Stage Light Table
a. Turn power off and unplug power cord.

b. Coil and tape power cable.

i

RETAINING BOLT

/

) ¥
TN“WASHEH
RN

J

SIDE BRACE N 2A -~ AIR SHOCK
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(9]

Deflate air shocks to allow access to retaining bolts. Remove
retaining bolts from air shocks.

d. Block table frame.

e. Remove side braces.
(1) Remove capscrews and washers from sides and base of table.
(2) Remove shims.
(3) Slide braces out from underneath table.

f. Remove bolts securing rear legs of table.

g. Remove bolts securing front legs of table.

WARNING

Serious injury to personnel or damage to equipment may occur unless two
or more personnel are used to remove and install the split-stage light
table. This equipment weighs 360 Ibs.

h. Slide defective table to center aisle and remove from section.

i. Install new table and secure front legs with bolts.

j. Secure rear legs of table with bolts.

k. Reinstall shims and side braces, and secure with capscrews and

washers.

CAUTION

Do not inflate air shocks over 70 psi or damage to equipment could result.

I . Reinstall four retaining bolts in air shocks. Inflate air shocks.
m. Remove tape and uncoil power cord.

n. Plug in power cord and turn power on.

6-17. PREPARATION FOR STORAGE OR SHIPMENT. Contact your battalion for packing
and shipping instructions.
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Section V DIRECT/GENERAL SUPPORT MAINTENANCE

6-18. REPAIR PARTS, SPECIAL TOOLS: TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE) ; AND SUPPORT EQUIPMENT.

6-18.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modified Table of Organization and Equipment (MTOE) applicable to your
unit.

6-18.2 sSpecial Toals Test Measurements and Diagnostic Equipment. and Support
Equipment, Special Tools, TMDE, and Support Equipment is listed in the applicable
repair parts and special tools list and_Appendix B of this manual.

6-18.3 Repair Parts. Repair parts for this equipment are listed in the Repair
Parts and Special Tools List, TM 5-6675-323-24P covering direct/general support
maintenance for this equipment.

6-19. DIRECT/GENERAL SUPPORT TROUBLESHOOTING PROCEDURES.

a. Direct/general support troubleshooting procedures cover the most common
malfunctions that may be repaired at the direct/general support level. Repair or
adjustment requiring specialized equipment is not authorized unless such equipment
is available. Troubleshooting procedures used at lower levels should be conducted
in addition to the direct/general support troubleshooting procedures.

b. This manual cannot list all the possible malfunctions or every possible test/
inspection and corrective action. If a malfunction is not listed or is not
corrected by a listed corrective action, notify your supervisor.

c. For unidentified malfunctions, use the facing schematic or the foldout located
at the end of this manual for further fault analysis.
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Table 6-4. DIRECT/GENERAL SUPPORT TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. LIGHT GRIDS ARE TOO DIM OR TOO BRIGHT.

Measure light intensity to determine if high and low level potentiometers on
card Al or A2 are out of adjustment.

Adjust light grid intensity to 2500 and 500 ft lamberts [(paragraph
16-20.1).
2. Z-AXIS MOVEMENT IS SLUGGISH OR HARD TO MOVE.
Test for free movement without binding.

If movement binds or lugs, adjust, and lubricate Z-axis as

required ((paragraph 6-20.4).

3. LIGHT GRID LIGHTS BUT INTENSITY WILL NOT CHANGE.

Reverse connector to dimmer card.

NOTE
Dimmer card connector is not keyed and may be reversed. If card is

reversed, grid lamp will operate at maximum intensity and lamp intensity
will not change.

(a) Mark card and connector to indicate proper connection.

(b) Replace dimmer circuit assembly [(paragraph 6-20.8).
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6-20. MAINTENANCE PROCEDURES.

a. This section contains instructions covering direct/general support maintenance
functions for the split-stage light table. Personnel required are listed only if
the task requires more than one.

b. After completing each maintenance procedure, perform operational check to be
sure that equipment is properly functioning.

INDEX

PROCEDURE PARAGRAPH
Adjust Light Grids .
Adjust X-Axis Chain :
Adjust Y-Axis Chain :
Service Z-Axis [ 6201
Replace Momentary Switch . . . . . . . . . . . . . . . . . . . ...
Replace Carriage Clutch Switch .
Adjust Z-Axis Chain .
Replace Dimmer Circuit Card. [ 6-20.8
Replace Transformer. :
Replace Fan.
Replace Light Grid Assembly . . . . . . . . . . . . . . . . . ...
Collimation. . . . . . . . . . . . . . . . . . . . . . . . . ... 62012
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6-20.1

Adjust Light Grids.

MOS: 41B, Topographic Instrument Repair Specialist

TOOLS: Photometer (LM150A or equivalent)
9/64 in. Flat Tip Screwdriver

TRANSFORMERS

WARNING

Death or serious injury may occur from electrical

shock unless power cord
is unplugged before servicing equipment.

a. Turn power off and unplug power cord.

b. Loosen quick-disconnect screws and remove cover.

c. Be sure wiring is tight and transformers are properly connected.

WARNING

® When voltage is applied to the split-stage

light table, 9000 V are present
inside power box. This voltage is lethal.

@® Use extreme caution when working inside power box while equipment is on.
Touch only those components that you are specifically directed to touch.
Failure to do so may result in death or serious injury.
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NOTE

Do not leave equipment unattended when power is on.

d. Plug in power cord and turn main power switch ON.
e. Set ON/OFF switch to ON.
f. Turn grid intensity control fully right (maximum intensity).

Allow 45 minutes for equipment to warm up. Do not leave equipment
during warm-up period.

h. Set photometer at center of one view stage surface.

CAUTION

Do not leave light grid intensity set over 2500 foot lamberts. Intensity
over 2500 foot lamberts will shorten grid lamp life.

NOTE

Poorly adjusted resistor may require many complete turns to adjust.

i. Carefully turn screw in high level adjustment resistor to adjust light
Intensity to 2500 foot lamberts.
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HIGH LEVEL
ADJUST

LOW LEVEL
ADJUST

<« > > ] LOW LEVEL
R?7
479 Cc3
174w o
ar ol [M41 o
(-\ "r CR1
A A cra ¢ 50K &,
1 ¢ Y
—‘ﬂ—l = v
T ‘—Rz—l(——ﬂ
3 —VW\—e
l ) [ ™
174w
B2 R1 <§)
N - YW CR2
&3 N4
ba R6 )20(\
~ NHIGH LEVEL
F.6
j. Turn grid intensity control fully left.
k. Carefully turn screw in low level adjustment resistor until light

output is 500 foot lamberts.

Recheck high intensity by turning INCREASE potentiometer knob fully
right and readjust as required.

m. Repeat procedure for other light grid. Adjust so that light grids are
as equal as possible.

n. Turn main power switch and ON/OFF switch to OFF.

o. Reinstall cover and tighten screws.
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6-20.2 Adjust X-Axis Chain.

MOS: 41B, Topographic Instrument Repair Specialist

TOOLS: 9/64 in. Hex Head Key Wrench

SLIDINGB{K I:

X-AXIS
CONTROL
KNOB

\

e —— L
[

CAPSCREW o

Turn power off.

o)

b. Set carriage clutch switch to OFF.
c. Loosen capscrews on sliding block until block can be moved.

d. Move block with fingers toward end of carriage until chain is tight.

e. Hold block with one hand and tighten capscrews.

—h

Turn power on. Set carriage clutch switch to ON.

Move optical mount to left and right with X-axis control knob. If

motion is jerky, chain is too tight. If sprockets jump links, chain
is too loose.

(o]

h. Readjust as required until optical mount moves smoothly to left and
right.
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6-20.3 Adjust Y-Axis Chain.

MOS: 41B, Topographic Instrument Repair Specialist

TOOLS: 9/64 in. Hex Head Key Wrench

>

Q
Y-AXIS
CONTROL
0 o KNOB
[+]
ad <

a. Turn power off.
b. Set carriage clutch switch to OFF.

c. Turn screws on left and right side equal amounts. Turning to right
tightens chain. Turning to left loosens chain.

NOTE
Seven spring washers are under each bolt. Amount of adjustment is
limited.
d. Turn power on and set carriage clutch switch to ON.

e. Rotate Y-axis control knob to bring optical mount forward and back.
Chain jumps sprockets if too loose. Carriage jerks if too tight.

f. Readjust if necessary.
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6-20.4 Service Z-AXxis.

MOS: 41B, Topographic Instrument Repair Specialist

TOOLS: 9/64 in. Flat Tip Screwdriver

SUPPLIES: Bearing Cleaner (Item 5,[Appendix El)
Cheesecloth (Item 7,[Appendix E)

General Purpose Lubricating Oil (Item 14,[ Appendix El

WARNING

Death or serious injury may occur from electrical

shock unless power cord
is unplugged before servicing equipment.

a. Turn power off and unplug power cord.

b. Lift optical mount to upper limit of travel.

FAST-FEED
BEARING
BRACKET

c. Remove screws to release fast-feed bearing bracket.
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FAST-FEED
DRIVE

A \=

d. Remove capscrews and lift off fast-feed drive assembly housing.

CAUTION

To prevent damage to photographic film, do not allow lubricant or solvent
to contact any surface other than that being serviced.
e. Clean exposed worm gear and worm with bearing cleaner.
f. Dry exposed worm gear and worm.
g. Spray worm and worm gear with lubricant. Wipe off excess lubricant.
h. Reinstall fast-feed drive assembly. Secure with capscrews.
i. Reinstall fast-feed bearing bracket. Secure with screws.

j . Remove optics and move optical mount to lowest limit of travel.

NOTE

Do not proceed unless collimation equipment is available.
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OPTICAL
MOUNT

k. Support optical mount while removing screws.

CAUTION

Be careful not to drop bearings when lifting gear housing assembly.

Lift optical ring assembly and gear housing assembly clear. Set on
work surface.

m. Disengage chain from sprocket.

NOTE

Do not lose any shims on sprocket shaft.

n. Lift worm gear and attaching parts from split-stage light table, and set
on work surface.

o. Remove bearing caps and lift worm free.

p. Spray worm gears with bearing cleaner. Wipe up excess cleaner.

q. Reinstall worm on worm gear and reinstall bearing cap.

r. Reinstall worm gear assembly. Be sure all shims are on sprocket shaft.
s. Reengage chain and sprocket.

t. Reinstall optical mount gear housing. Secure with screws.

u. Test motion by moving Z-axis coarse feed knob.

v. Recollimate optical mount [(paragraph 6-20.12).

w. Plug in power cord.
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6-20.5 Replace Momentary Switch.

MOS: 41B, Topographic Instrument Repair Specialist

TOOLS: 9/64 in. Flat Tip Screwdriver
5/8 in. Open End Wrench
Soldering Iron
Multimeter

SUPPLIES: Momentary Switch
Solder (Item 24, Appendix E)

~ OPTICAL
MOUNT

MOMENTARY /NA
SWITCH

WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing equipment.

a. Turn power off and unplug power cord.

b. Raise optical ring assembly to maximum height.

c. Remove cable clamps.

d. Remove nut.

e. Remove momentary switch and wire by withdrawing through bottom of
optical mount.

f. Tag and desolder wires from switch.

9. Solder wires to new switch.
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NOTE

Be sure to connect wires so that operation of switch interrupts
continuity in line. Use multimeter to test continuity.

h. Install momentary switch and secure with nut. Avoid twisting switch
body as nut is tightened.

i. Install cable clamps.

j. Plug in power cord, and turn power on.
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6-20.6 Replace Carriage Clutch Switch,

MOS: 416, Topographic Instrument Repair Specialist
TOOLS: 9/16 in. Open End Wrench

9/64 in. Flat Tip Screwdriver

Soldering lIron

SUPPLIES: Carriage Clutch Switch

Solder (ltem 24, [Appendix Fl)

NUT
{ ON/OFF
PLATE

\ CARRIAGE
CLUTCH

CWANTCrH

@' SYVT Tt

WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing equipment.

a. Turn power off and unplug power cord.

b. Remove screws.

c. Lift cover and carriage clutch switch free.

d. Remove securing nut and withdraw carriage clutch switch from cover.
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e. Tag and desolder wires from switch.
f. Solder wires to new carriage clutch switch.
g. Insert carriage clutch switch through hole in cover and secure with nut.
h. Reinstall cover and secure with screws.

i. Plug in power cord and turn power on.

6-20.7 Adjust Z-Axis Chain.
MOS: 41B, Topographic Instrument Repair Specialist

TOOLS: 9/64 in. Flat Tip Screwdriver

SLIDING
CHAIN BLOCK

a. Turn power off and set carriage clutch switch OFF.

b. Lift optical ring assembly to point at least 2-1/2 in. (6.35 cm)
above lower Ilimit.

c. Loosen screws.
d. Pull sliding block upward to tighten chain.

e. Tighten screws to hold adjustment.
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f. Move optical mount from upper limit to lower limit, and observe
chain movement. If chain jumps sprockets, it is too loose. If
optical mount does not move smoothly, chain is too tight.

g. Readjust, if necessary.

h. Mount stereoscope.

i. Use Z-axis coarse feed knob to move optical mount up and down.
Observe movement.

CAUTION

Remove stereoscope before readjusting chain; weight of stereoscope may
cause mount to drop and damage viewing stages.

j- Remove stereoscope.
k. Readjust chain, if necessary.

[ . Turn power on.

6-20.8 Replace Dimmer Circuit Card.

MOS: 41B, Topographic Instrument Repair Specialist

TOOLS: 5/32 in. Offset Flat Tip Screwdriver
9/64 in. Flat Tip Screwdriver

SUPPLIES: Dimmer Circuit Card
Heat Sink Compound (Item 13,[Appendix El

DIMMER

MImAL e

CiRCuUIT
CARD
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WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing.

a.

Turn power off and unplug power cord.
Loosen two quick-disconnect screws and remove front cover.

Loosen two screws and remove rear cover.

Remove defective dimmer card.
Apply heat sink compound to dimmer circuit card mounting bracket.

Install new dimmer circuit card by alining pins carefully and pressing
into position. Secure with screws.

Reinstall rear cover and tighten screws.
Reinstall front cover and tighten quick-disconnect screws.
Plug in power cord.

Turn power on and allow grids to warm up.

Adjust light grids [(pararaph 6-20.1]).
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6-20.9 Replace Transformer.

MOS: 41B, Topographic Instrument Repair Specialist

TOOLS: 9/64 in. Flat Tip Screwdriver
Soldering Gun

SUPPLIES: Transformer
Solder (Item 24,[Appendix El)
WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing equipment.

NOTE

The same procedure is used to replace transformer T1 and T2.

a. Turn power off and unplug power cord.

b. Loosen screws and remove front cover.

SCREWS

- MAIN
POWER
SWITCH

BACKPLATE

c. Remove quick-disconnect from power panel.

d. Remove main power switch from backplate by releasing switch from bezel
retaining clip.

CAUTION

Power panel must be supported when screws are removed from backplate.
Damage to equipment will result if power panel falls.

e. Remove screws from main power switch backplate.
f. Lower power panel.

g. Remove screws securing back cover.
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TRANSFORMER

SCREWS /“
P

Tag and desolder wires from transformer.

Remove screws securing bars and transformer.

Reinstall bars on new transformer.

Install new transformer and secure with screws.

Solder wires and check that all connections are tight.

Raise power panel and secure to main power switch backplate with screws.
Reinstall main power switch and secure with bezel retaining clip.
Reinstall quick-disconnect to power panel.

Reinstall front and back covers and secure with screws.

Plug in power cord and turn power on.
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6-20.10 Replace Fan.

MOS: 41B, Topographic Instrument Repair Specialist
TOOLS: 9/64 in. Flat Tip Screwdriver

5/16 in. Open End Wrench

Wire Cutters

SUPPLIES: Fan
Wire Ties

WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing.

a. Turn power off and unplug power cord.

b. Loosen screws and remove connector from below fan.

c. Remove quick-disconnect from power panel.

SCREWS

MAIN
POWER
SWITCH

BACKPLATE

d. Remove main power switch from backplate by releasing switch from bezel
retaining clip.

e. Remove screws from main power switch backplate.

f. Lower power panel.
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GASKET

WASHER

Iy

N

'y

Disconnect wires from bottom of terminals 4 and 6.
Cut wire ties on terminal assembly.

Cut wires at fan grid assembly as close as possible to fan. Discard old
wiring.

Remove nuts and washers securing fan.
Remove defective fan. Retain sponge gasket.

Thread wires for new fan through housing. Attach terminal lug of white
wire to terminal 6 and brown wire to terminal 4.

Install new fan with old gasket in place. Secure with nuts and washers.
Raise power panel and secure to main power switch backplate with screws.
Reinstall main power switch and secure with bezel retaining clip.
Reinstall quick-disconnect to power panel.

Reinstall connector below fan and secure with two screws.

Plug in power cord and turn power on.
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6-20.11 Replace Light Grid Assembly.
MOS: 41B, Topographic Instrument Repair Specialist
TOOLS: Hex Head Key Wrench Set
3/16 in. Flat Tip Screwdriver
9/64 in. Flat Tip Screwdriver
Diagonal Cutting Pliers
Soldering Iron

SUPPLIES: Light Grid Assembly
Solder (Item 24,[Appendix El

WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing equipment.
a. Turn power off and unplug power cord.
b. Loosen screws and remove front cover from power panel.
c. Retract masking assemblies into their wells by rotating knurled knobs.

d. Remove screw from end of each film roller. Remove film rollers.

CENTER
ACCUMULATOR
ROLLER

e. Remove center accumulator roller from between view stages by pinching
tabs and lifting free.
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END BRACKET

FILM
ROLLERS

f. Remove screws securing end brackets and plate. Remove end brackets.
Note two screws are on left view stage and three screws are on right

view stage.

/
l BLACK
PLASTIC
KNOBS
- \,@v\\ —_

= e =
= Eraas

A —
CTACE

|

\ )

\_© °9' .
==

SEPARATION
KNOB

ny
WU g,

g. Loosen knobs to allow bottom plate to fall free.

h. Remove screws and stage separation plate to locate access hole.
Remove screw and stage separation knob.

i. Remove screws securing ON/OFF switch assembly.
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6-76

Remove capscrews to release front plate from end plates.

Remove screws and washers securing front plate.

DIFFUSER

S

/

\ \
MESSENGER
WIRES

SAFETY
GLASS

Move defective grid until wires are accessible inside light box.
Disconnect green wire.

Loosen capscrews and washers and remove middle roller as an assembly
from view stage. Attach to new grid assembly.

Splice red wires from new grid assembly to exposed red wire from
defective assembly. Thread new wires to transformer terminal.

Desolder old wires from terminal and remove from splice. Solder new
wires to transformer terminal. Attach green wire to ground.

Ground ON/OFF switch to table chassis. Plug in power cord. Turn main
power switch ON.

Turn ON/OFF switch to ON. Check that grid assembly lights. Turn main
power switch to OFF. Unplug power cord.

Reinstall front plate and secure with screws and washers.
Reinstall ON/OFF switch assembly. Secure with screws.

Aline stage separation knob and view stage. Secure with screw.
Reinstall stage separation plate and secure with screws.

Reinstall end plates and brackets. Secure to left view stage with
screws. Secure to right view stage with screws.

Reinstall center accumulator roller.

Raise bottom plate and secure with knobs.
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y. Reinstall film rollers. Secure with screw on end of each film roller.

z. Plug in power cord and turn power on.

aa. Adjust light grid intensity [(paragraph 6-20.1]).

ab. Reinstall front cover on power panel and tighten two screws.

ac. Collimate split-stage light table [(paragraph 6-20.12].

6-20.12 Collimation.

MOS: 41B, Topographic Instrument Repair Specialist

TOOLS: Autocollimator
Adjustable Wrench
9/64 in. Flat Tip Screwdriver

NOTE

® Make sure that all attaching hardware is tight before attempting to
collimate split-stage light table.

® Collimation should be performed after movement to new site or when tests
indicate collimation is required.

l K%,Eﬁ\

[t

OPTICAL
MOUNT

a. Mount autocollimator in optical mount.
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6-78

X-AXIS
ADJUSTMENT
CAPSCREWS

Loosen capscrews securing X-rail to end support plates. Tighten
lower, rear screws at each end. Three other screws on each end should
be snug.

Fold piece of thick paper over right-hand, rear, upper edge of X-rail to
protect surface. Fit wrench over protected section of X-rail.

Move optical mount to right-hand stop. Move carriage between front and
rear stops. Check collimation.

If collimation is outside = 5 minutes of arc, use wrench to turn X-rail
to bring collimation within limits. Tighten upper front attaching
screw on X-rail support plate on right-hand end securely.

Move optical mount to left-hand stop, and repeat procedure for left-hand
end of carriage assembly.

Check Y-axis collimation at point near center of table. Readjust X-
rail, if necessary.

Tighten all four attaching screws on both X-rail support plates, and
recheck collimation in Y-axis.

Move carriage assembly so that autocollimator mirror is near rear end of
stage glass. Move optical mount between left-hand and right-hand limits
while checking collimation.

Move carriage assembly so that autocollimator mirror is near front end
of stage glass. Move optical mount between left-hand and right-hand
limits while checking collimation.
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If collimation is outside of + 3 minutes of arc, move optical mount to

point just below uppermost limit of travel.

Loosen capscrews attaching vertical carriage to X-bearing housing
assembly.

Tip vertical carriage assembly slightly to left or right as required to
bring collimation along X-axis within limits.

Tighten capscrews and recheck collimation.

6-79/(6-80 blank)
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CHAPTER 7

ZOOM STEREOSCOPE 95R

Section | INTRODUCTION

7-1. GENERAL INFORMATION.
7-1.1 Scope.
a. Model Number and Equipment Name. Model 95R Zoom Stereoscope.

b. Purpose of Equipment. Component of photointerpretation system. Provides
stereoscopic (three-dimensional) view of photographs.

7-2. EQUIPMENT DESCRIPTION.
7-2.1 Equipment Characteristics, Capabilities, and Features.
a. Magnifies strip, film clip, or stereo-pair photographs.

b. Creates an apparent three-dimensional model of the photographs for
interpretation by operator.

c. Optically rotates randomly oriented, uncut film for optimum stereo images.

7-2.2 Equipment Data.

Width 11.0 in. (27.9 cm)
Depth 9.0 in. (22.9 cm)
Height 12.0 in. (30.5 cm)
Weight 5.5 Ibs (2.5 kg)
Magnification 2.5X to 10.6X

Field of View 3.08 in. (7.82 cm) to

0.37 in. (9.3 mm)

7-1
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Section |l OPERATING INSTRUCTIONS

7-4. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS.

LEFT ZOOM COMBINED
KNOB @ ZOOM KNOB
=

FOCUS y; RIGHT ZOOM
ADJUSTMENT \ KNOB
IMAGE
ROTATION
ASSEMBLY INTERPUPILLARY
ADJUSTMENT
RHOMBOID
LOCK N
SCREW =
/6\- | - MOUNTING
FOCUS
RHOMBOID
ASSEMBLY m KNOB
— \ —
Control or Indicator Function
Focus Adjustment Focuses left eyepiece.
Left Zoom Knob Magnifies left image.
Combined Zoom Knob Magnifies images equally.
Right Zoom Knob Magnifies right image.
Interpupillary Adjustment Moves eyepieces closer or
further from each other
for operator comfort.
Mounting Focus Knob Raises or lowers optical
mount for right eye focus.
Rhomboid Assembly Separates images. In-
cludes two rhomboid arms.
(Must be removed to mount
or dismount stereoscope
in optical mount).
Rhomboid Lock Screw Secures rhomboid to body.
Image Rotation Assembly Rotates left or right

apparent image through
360 degrees.
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7-5. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.
a. Before You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b. While You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c. After You Operate. Be sure to perform your after (A) PMCS.

d. If Your Equipment Fails to Operate. Troubleshoot with proper equipment.
Report any deficiencies using the proper forms. See DA Pam 738-750.

7-5.1 PMCS Procedures

a. PMCS are designed to keep the equipment in good working condition by
performing periodic service tasks.

b. Service intervals provide you, the operator, with time schedules that determine
when to perform specified service tasks.

c. The “Equipment is Not Ready/Available If" column is used for identification of
conditions that make the equipment not ready/available for readiness reporting
purposes or denies use of the equipment until corrective maintenance is performed.

d. If your equipment fails to operate after PMCS is performed, immediately report
this condition to your supervisor.

e. Perform weekly as well as before operation if you are the assigned operator
and have not operated the item since the last weekly or if you are operating the
item for the first time.

f. Item number column. Item numbers are assigned in chronological ascending
sequence regardless of interval designation. These numbers are used for your “TM
Number” Column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording results of PMCS.

g. Interval columns. This column determines the time period designated to
perform your PMCS.

h. Item to be inspected and procedures column. This column lists functional
groups and their respective assemblies and subassemblies as shown in the Maintenance
Allocation Chart (Appendix B)! The appropriate check or service procedure follows
the specific item to be inspected.

7-3
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i. Equipment is not ready/available if: column. This column indicates the

reason or cause why your equipment is not ready/available to perform its primary
mission.

j. List of tools and materials required for PMCS is as follows:
ltem Quantity
Watchmaker’'s Blower 1 ea
Lens Dusting Brush 1 ea
Lens Paper (Item 12,[Appendix Fl) ar
Lens Cleaning Fluid (Item 6,[Appendix F) ar
Cotton Swabs (Item 8,[Appendix El) ar



TM 5-6675-323-14

Table 7-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

NOTE

If the equipment must be kept in continuous operation, check and service
only those items that can safely be checked and serviced without
disturbing operation. Make the complete checks and services when the

equipment can be shut down.
(Numbed - Hundreds of Hours

B - Before W - Weekly AN - Annually
D - During M - Monthly S - Semiannually
A - After Q - Quarterly Bl -Biennially
ITEM TO BE INSPECTED For Readiness
mem | TN EZ%?SJR%m Is
TER-
NO. | vaL PROCEDURE Not Ready/
Available If:
| ZOOM STEREOSCOPE 95R
EYEPIECE TUBES
RHOMBOID ARMS
1 B
Check for freedom of movement. Rhomboid
arms are
jammed or
broken.
2 B | __Inspect Eyepiece Tubes.
Check for freedom of movement.
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Table 7-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont
B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthl S - Semiannually
A - After Q - Quarterly Bl - Biennially
ITEM TO BE INSPECTED For Readiness
ITEM IN- Eep.ortmg,t |
TER quipment Is
NO. | vaL PROCEDURE Not Ready/
Available If:
ZOOM STEREOSCOPE 95R - Cont
3 B Inspect Right, Left, and Combined Zoom Knobs.
LEFT ZOOM KNOB
COMBINED ZOOM KNOB
RIGHT ZOOM KNOB
FOCUS ADJUSTMENT (S ___—2) .
MOUNTING FOCUS KNOB
Turn knobs fully to right. Pull combined zoom knob Images do
up. Rotate left and right zoom knobs. Observe left not change
and right images change size. Turn knobs fully to size or
right. Adjust knobs until images are equal in size. cannot be
matched in
size.
41 B Inspect Mounting Focus Knob and Focus Adjustment.
Move mounting focus knob on optical mount until right Unable to
eye image is clearly focused. Move focus adjustment focus right
on left eyepiece to focus left eye image. image.
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Table 7-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthl S - Semiannually
A - After Q - Quarterly Bl - Biennially
IN- ITEM TO BE INSPECTED For Readiness
ITEM Reporting,
NO. | TER- PROCEDURE Not Readyr '
VAL Available 1f:

ZOOM STEREOSCOPE 95R - Cont

4 B Inspect Mounting Focus Knob and Focus Adjustment - Cont

OPTICAL SURFACES

OPTICAL SURFACES

CAUTION

® Dirt and dust on optical surfaces will
hinder equipment’'s performance.

® Do not wipe optical surfaces until
dust and foreign matter have been
removed.

® Do not touch optical surfaces with
bare fingers.

® Do not use lens tissue treated with
silicone to clean optical surfaces.
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Table 7-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont
B - Before W - Weekly AN - Annually (Number) . Hundreds of Hours
D - During M - Monthl S - Semiannually
A - After Q - Quarterly Bl - Biennially
IN- ITEM TO BE INSPECTED FF{or R?.ediness
eporting,
ITEM | TER- ;
Equipment Is
NO. | VAL PROCEDURE Not Readyl
Available If:
ZOOM STEREOSCOPE 95R - Cont
5 B Inspect Optical Surfaces.

1.

2.

Use watchmaker's blower to remove all dust,
dirt, and foreign matter from exposed optical

surfaces. Slightly dampen lens tissue with
lens cleaner.

Gently wipe exposed optical surfaces. Use
circular motion starting from center of
glass and working to edge. Clean interval
mirror surfaces of rhomboid assembly with
cotton swabs. Do not attempt to clean
remaining internal mirror surfaces.
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7-6. OPERATION UNDER USUAL CONDITIONS.

7-6.1 Assembly and Preparation for Use,

A\

i
STEREOSCOPE ‘{%1 )
ik

A

a. Remove stereoscope case from storage and place on hard surface.

CAUTION
* Dirt and dust on optical surfaces will hinder equipment’'s performance.
* Do not touch optical surfaces with bare fingers.
* Do not wipe optical surfaces until dust and foreign matter have been

removed.

b. Remove stereoscope from case.
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EYEPIECE TUBE

EYEGUARD ——~@3 %

SETSCREW

= » OPTICAL MOUNT

OPTICAL MOUNT

RHOMBOID LOCK SCREW

c. Place pod into optical mount with eyepiece holes toward operator.
d. Lock pod into optical mount by tightening setscrews.

e. Aline rhomboid dovetail on pod. Slide rhomboid onto pod until rhomboid lock
screw contacts hole.

f. Secure rhomboid to pod by turning rhomboid lockscrew to right until finger
tight.

. Select either 10X (short) or 20X (long) eyepiece tubes from case and place on
work surface.

h. Remove two plastic dust protectors from eyepiece holes in pod. (Store dust
protectors for reuse). Insert eyepieces into eyepiece holes.

i. Install eyeguards, if desired.
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COMBINED ZOOM KNOB

RIGHT ZOOM KNOB

a. Focus .

(1) Set right and left individual zoom knobs and combined knob to their
midpoint positions.

RHOMBOID ARMS

(2) sSwing rhomboid arms together to minimum separation. Place a stereo pair
of photographs under rhomboid arms on work surface.
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LEFT RIGHT
PHOTOGRAPH PHOTOGRAPH

(3) Adjust rhomboid arms and photographs so that object in |eft photograph is
seen Dby left eye and identical object in right photograph is seen py right eye.

FOCUS ADJUSTMENT
MOUNTING FOCUS KNOB

(4) Turn mounting focus knob to obtain clear vision in right eye. Adjust
focus adjustment to obtain clear vision in left eye.

(5) Move eyepiece tubes toward or away from each other until two fields of
view merge. (Check by closing right, then left eye; field should be completely
visible without head movement.)

b. Change Magnification.
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(1) Set all zoom knobs to same setting (photographs are same scale).
(a) Rotate zoom knobs fully to right. Pull up combined zoom knob.
(b) Set combined zoom knob to full right and push down.
(c) Rotate combined zoom knob to change magnification.

(2) Change image size (right and left photographic scales are different).
(a) Lift combined zoom knob to uppermost limit.

(b) Adjust left and right zoom knobs until photographic images are same
size.

(c) Adjust each image using pod controls, and rotate each image with
image rotation. When images are equal in size and rotation, the images merge
together in an apparent three-dimensional object. Push combined zoom knob down.

(3) Install attachment lenses (if required). The 2X attachment lenses double
the magnification and halve the field of view.

7-13



T™M 5-6675-323-14

7-6.3 Preparation for Movement.

EYEGUARD\% %
PLASTIC DUST PROTECTOR\%/ % @3{
;/‘ o

EYEPIECE TUBE

RHOMBOID LOCK SCREW

OPTICAL MOUNT
RHOMBOID ASSEMBLY

CAUTION

* Internal components of stereoscope are precisely alined. Instrument must be
protected from shock, jolts, and sudden or extreme temperature changes.
Damage to equipment or misalinement may occur. When not in use, zoom
stereoscope should be stored in transport case.

* Do not touch optical glass surfaces with fingers. Fingerprints will cause
images to blur.

a. Place transport case on work surface.

b. Remove eye guards (if installed) and store in case.

c. Remove eyepiece tubes, and inspect lenses for dirt, dust, or smudges. Clean
if dirty. Store-in transport case. ’

CAUTION

Failure to use dust protectors may result in loss of optical properties
or mechanical problems.

d. Place plastic dust protectors in eyepiece tube holes.

Loosen rhomboid lock screw by turning to left until screw threads are clear of
pod.
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f. Slide rhomboid free of pod and place rhomboid in transport case.
g. Unlock pod from optical mount by loosening setscrews and lift free.
h. Place stereoscope in case. Check that all components are in case. Secure case

and store case in designated space.

7-7. OPERATION UNDER UNUSUAL CONDITIONS. This equipment is designed for operation
only in a controlled environment.

Section |1l OPERATOR MAINTENANCE

7-8. LUBRICATION INSTRUCTIONS. This equipment does not require lubrication.

7-9. TROUBLESHOOTING PROCEDURES. Troubleshooting procedures at operator level are
limited to cleaning of optical glass surfaces to obtain clear vision or improve
optical performance. Failure of optical system requires the zoom stereoscope to be
exchanged for an instrument in proper working order.

7-10. MAINTENANCE PROCEDURES. There are no operator maintenance procedures
assigned for this equipment.

Section IV ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

7-11. LUBRICATION INSTRUCTIONS. This equipment does not require lubrication.

7-12. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

7-12.1 Common Tools and Egquipment. For authorized common tools and equipment,

refer to the Modified Table of Organization and Equipment (MTOE) applicable to your
unit.

7-12.2 Specia ools: s J and i quir . and 1DPO
Equipment, Special Tools, TMDE, and Support Equipment is listed in the applicable
repair parts and special tools list and in_Appendix Bl of this manual.

7-12.3 Repair Parts. Repair parts are listed and illustrated in the Repair Parts
and Special Tools List, TM 5-6675-323-24P covering organizational maintenance for
this equipment.
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7-13. SERVICE UPON RECEIPT.

7-13.1 Checking Unpacked Equipment.

Inspect the equipment for damage incurred during shipment. If the equipment
has been damaged, report the damage on DD Form 6, Packing Improvement Report.

b. Check the equipment against the packing list to see if the shipment is
complete. Report all discrepancies in accordance with the instructions of DA Pam
738-750.

c. Check to see whether the equipment has been modified.

7-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no

organizational PMCS procedures assigned for this equipment.

7-15. ORGANIZATIONAL TROUBLESHOOTING PROCEDURES. There are no organizational
troubleshooting procedures assigned for this equipment.

7-16. MAINTENANCE PROCEDURES. There are no organizational maintenance procedures
assigned for this equipment.

7-17. PREPARATION FOR STORAGE OR SHIPMENT. Contact your battalion for packing and
shipping instructions.

Section V DIRECT/GENERAL SUPPORT MAINTENANCE

There are no direct/general support maintenance procedures assigned for this
equipment.
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CHAPTER 8
Z0OOM TRANSFER SCOPE

Section | INTRODUCTION

8-1. GENERAL INFORMATION.

8-1.1 Sc pe.

a. Model Number and Equipment Name. Model ZT4-H Zoom Transfer Scope.

b. Purpose of Equipment. To optically superimpose photographic image on map or
chart.

8-2. EQUIPMENT DESCRIPTION.

8-2.1 Egquipment Characteristics, Capabilities, and Features.
a. Optically matches map and photographic scale.
b. Optically rotates or stretches image.
c. Uses photographs, transparencies, or other material to form image.
d. Has zoom control magnification.

e. Has foot on/off control of illuminators.
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ABOVE-STAGE
ILLUMINATOR

GLASS STAGE

BELOW STAGE
ILLUMINATOR

<

MIRROR—T | OPTICAL
SYSTEM
FRAME AND
ILLUMINATION _
CONTROLS

ILLUMINATOR

FOOT
SWITCH
=
\\/
ABOVE-STAGE ILLUMINATOR.  ||luminates top of glass stage.
GLASS STAGE . Supports item from which image is to be formed. Transparent to

permit light to shine through it.
BELOW-STAGE ILLUMINATOR. [lluminates bottom of glass stage.

prisms, and lenses.

TABLE ILLUMINATOR. [lluminates work surface and map.

FRAME AND ILLUMINATION CONTROLS.  supports other equipment and contains electrical
controls.

FOOT SWITCH. Turns off stage or table illumination when pedal is pressed.
MIRROR. Directs light from glass stage to optical system.

DIFFUSER. Flattens object on glass stage and provides even light on top of stage.
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8-2.3 Egquipment Data.

Zoom Range IX to 7X

Optical Rotation 360°

Optical Stretch Correction 1:1 to 2:l

Power Requirements 110 V, 60 Hz
[llumination Three 150 W flood lamps
Map Field of View 7.49 in (19.0 cm)

8-3. TECHNICAL PRINCIPLES OF OPERATION.

ABOVE-STAGE
ILLUMINATOR
OPTICAL
N\ LENS
ﬁAGLASS
STAGE
MIRROR
BELOW-STAGE
ILLUMINATOR
TABLE —OPTIiCAL
ILLUMINATOR SYSTEM
8-3.1 General. The above-stage illuminator or below-stage illuminator shines light

on the transparency or photograph mounted on the glass stage. The image of the
transparency or photograph is reflected from the mirror into the optical lens. The
optical system magnifies, rotates or distorts the reflected image to match the map.
The operator illuminates the map with the map illuminator and views through the

optical system. The operator's view of the map has an apparent image of the photo-
graph superimposed on it.

8-3



T™ 5-6675-323-14

Section 1l OPERATING INSTRUCTIONS

8-4. DESCRIPTION AND USE OF OPERATOR’'S CONTROLS AND INDICATORS.

STAGE
STAGE LOCK BELOW
KNOB KNOB
STAGE TABLE \
ILLUMINATION POWER
QE%\B/E KNOB SELECTION SWITCH
SWITCHES

Control or Indicator Eunction

Stage Lock Knobs Locks glass stage at
focusing height.

STAGE BELOW Knob Controls on/off and
intensity of illuminator
shining on underside of
glass stage.

Pilot Light Indicates when power is
on.

POWER Switch Controls power to zoom
transfer scope.

[lflumination Selection Selects STAGE illumina-

Switches tion, TABLE illumination,
or BOTH.

TABLE Knob Controls on/off and
intensity of table illu-
minator.

STAGE ABOVE Knob Controls on/off and

intensity of illuminator
shining on top of glass
stage.
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8-4. DESCRIPTION AND USE OF OPERATOR CONTROLS AND INDICATORS - Cont

Control or Indicator Function

INTERPUPILLARY

STRETCH
é\([:):tlgTMENT CONTROL
LEVER
FOOT
SWITCH
N T
7
/‘ N < D
=
STRETCH
EYEPIECE 4’ \ DIRECTION
FOCUS IMAGE DIAL
RINGS ROTATION
MAP LENS DIAL
ZoOM
CONTROL
Interpupillary Adjustment Indicates distance be-
Scale tween eyepieces.
Stretch Control Selects 1- or 2- power
Lever distortion or stretch.
Stretch Direction Rotates direction of
Dial distortion or stretch
through 360
IMAGE ROTATION Rotates image through
Dial 360
ZOOM CONTROL Knob Selects image magnifica-
tion.
Map Lens Adjusts to 1 or 0.7
power.
Eyepiece Focus Each eyepiece may be fo-
Rings cused independently to
compensate for operator’s
eyesight.
Foot Switch Interrupts illumination
to stage or table when
activated.

8-5



TM 5-6675-323-14

8-5. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a. Before You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
your before (B) PMCS.

b. While You Operate. Always keep in mind the WARNINGS and CAUTIONS. Perform
your during (D) PMCS.

c. After You Operate. Be sure to perform your after (A) PMCS.

d. If Your Equipment Fails to Operate. Troubleshoot with proper equipment.
Report any deficiencies using the proper forms. See DA Pam 738-750.

8-5.1 PMCS Procedures.

a. PMCS are designed to keep the equipment in good working condition by
peforming periodic service tasks.

b. Service intervals provide you, the operator, with time schedules that
determine when to perform specified service tasks.

c. The “Equipment is Not Ready/Available If” column is used for identification
of conditions that make the equipment not ready/available for readiness reporting
purposes or denies use of the equipment until corrective maintenance is performed.

d. If your equipment fails to operate after PMCS is performed, immediately
report this condition to your supervisor.

e. Perform weekly as well as before operation if you are the assigned operator
and have not operated the item since the last weekly or if you are operating the
item for the first time.

f. Item number column. Item numbers are assigned in chronological ascending
sequence regardless of interval designation. These numbers are used for your “TM
Number” column on DA Form 2404, Equipment Inspection and Maintenance Worksheet in
recording results of PMCS.

Interval columns. This column determines the time period designated to
perform your PMCS.

h. Item to be inspected and procedures column. This column lists functional
groups and their respective assemblies and subassemblies as shown in the Mainte-

nance Allocation Chart [Appendix B). The appropriate check or service procedure
follows the specific item to be inspected.

i. Equipment is not ready/available if: column. This column indicates the
reason or cause why your equipment is not ready/available to perform its primary
mission.
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List of tools and materials required for PMCS is as follows:

Iltem

Watchmaker’'s Blower
Lens Brush
Chamois

General Purpose Liquid Detergent (Item 9,
[Appendix_EJ

Lens Paper (Item 12,[Appendix E)
Lens Cleaner (Item 6, Appendix_EJ)
Cheesecloth (Item 7,[Appendix F)

Quantity

1 ea
1 ea

1 ea

ar

ar
ar

ar
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Table 8-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES

NOTE

If the equipment must be kept in continuous operation, check and service
only those items that can be checked and serviced without disturbing oper-
ation. Make the complete checks and services when the equipment can be
shut down.

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthl S - Semiannually
A - After Q - Quarterlv Bl - Biennially
ITEM TO BE INSPECTED For Readiness
ITEM IN- Féepqrtmg, .
TER- guipment Is
NG VAL PROCEDURE Not Ready/
Available If:

8-8

ZOOM TRANSFER SCOPE

B Inspect.

ABOVE STAGE
ILLUMINATION

ILLUMINATION

7 SELECTION

SWITCHES BELOW STAGE
ILLUMINATION

] ILLUMINATION Q
g TABLE CORDS '
ILLUMINATION
] "\
oS

<= >

WARNING

Do not use equipment with defective wiring or
cords. Defective wiring or cords connected to
power source can cause death or serious injury.
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Table 8-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B . Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthl S - Semiannually
A - After Q - Quarterly Bl - Biennially
ITEM TO BE INSPECTED E%r lgretéilﬂiness
ITEM | quipmengt' Is
NO. | uar PROCEDURE Eauipment

Available If:

| ZOOM TRANSFER SCOPE - Cont

1 B | lnspect - Cont

1. Check illuminator cords, power cord, and wiring Wiring. is
for defects, kinks, burns, and broken plugs. defective.

2. Check above-stage, below-stage, and table illu- llluminators
minators for working lights. are

inoperative.

3. Check illuminator selector switches for proper
Set illuminator selector switchs to
STAGE, BOTH, and TABLE. In TABLE position, only
the table is illuminated; in STAGE position, only
the stage is illuminated; in BOTH position, table
and stage are illuminated.

ATTACHMENT LENS

4. Check eyepieces, attachment lens, mirror, and map OP“C? are
lens for chips, cracks, dirt, dust, and finger- missing or
prints. Clean by carefully wiping with lens broken.
paper.
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Table 8-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthl S - Semiannually
A - After Q - Quarterly B1 -Biennially
ITEM TO BE INSPECTED For Readiness
RepOTIng, 1
NO. PROCEDURE Not Ready/
Available If:
ZOOM TRANSFER SCOPE - Cont
1 B Inspect - Cont

8-10

INTERPUPILLARY  STRETCH

ADJUSTMENT DIRECTION

SCALE DIAL STRETCH
CONTROL
LEVER

EYEPIECES
IMAGE
ROTATION
DIA
ZOOM t
CONTROL
KNOB

5. Check STRETCH CONTROL lever, STRETCH DIRECTION
dial, IMAGE ROTATION dial, and ZOOM CONTROL knob
for rotation and freedom of movement for each
control.

NOTE
Do not remove eyepieces.
6. Check that each eyepiece moves freely in and out
of its eyepiece tube.
7. Check INTERPUPILLARY ADJUSTMENT scale and verify

that eyepieces move toward or away from each
other.
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Table 8-1. OPERATOR PREVENTIVE MAINTENANCE CHECKS AND SERVICES - Cont

B - Before W - Weekly AN - Annually (Number) - Hundreds of Hours
D - During M - Monthil S - Semiannually
A - After Q - Quarterly B | - Biennially
ITEM TO BE INSPECTED For Readiness
TEM |TER ES&%%'&?{ Is
NO. (VAL PROCEDURE Not Ready/

Available If:

ZOOM TRANSFER SCOPE - Cont

1 B | lInspect - Cont

WARNING

Death or serious injury may occur from electrical
shock unless power cord is unplugged before servicing.

CAUTION

® Dirt and dust on optical surfaces will hinder
equipment’s performance.

® Do not wipe optical surfaces until dust and for-
eign matter have been removed.

® Do not touch optical surfaces with bare fingers.

8. Check top and bottom of glass stage and optical
surfaces for dirt, dust, and fingerprints. Use
watchmaker’s blower to remove dust and dirt from
exposed surfaces. Clean with cheesecloth moisten-
ed with warm liquid detergent solution diluted
at least 10:1. Use distilled water for dilution
if possible. Wipe surface dry with clean
cheesecloth. Wipe with chamois to remove water
spots.
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8-6. OPERATION UNDER USUAL CONDITIONS.

8-6.1 Assembly and Preparation for Use.

=
l«——STAGE
UPRIGHT
——INDEX
SCALE
PLASTIC
WASHER/@ |
Y /METAL

WASHER

STAGE

] L
CROSSPIECE KO8

ASSEMBLY

a. Remove zoom transfer scope from transport case.

b. Set zoom transfer scope on flat work surface.

c. Attach glass stage:
(1) Remove stage lock knobs, bolts, and washers from crosspiece assembly.
(2) Position stage upright with arms facing toward rear.

(3) Thread bolts with plastic washers through stage arms and crosspiece
assembly.

(4) Place metal washer and knob on threaded end of bolt. Tighten knob.

(5) Observe index (focusing) scale on front of upright, and aline prefocused
mark or common mark on each upright with top of crosspiece.

(6) Place diffuser hold-down plate on glass stage.

d. Attach above-stage illuminators.
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ABOVE-STAGE
ILLUMINATION

| <
;>\THUMBSCREW

N

(1) Mount above-stage illuminator on left side of transfer scope.

(2) Secure with thumbscrews.

(3) Plug illuminator cord into receptacle.

e. Attach table and stage illuminators.

THUMBSCREW

S A
=2 +& |+———BRACKET
!
!
b

CROSSPIECE

ASSEMBLY

f

(1) Attach bracket to underside of crosspiece assembly with thumbscrews.

8-13



TM 5-6675-323-14

(2) Plug illuminator cords into receptacles.

f. Attach stage lens to back of crosspiece assembly.

LOCATING PIN STAGE LENS

CROSSPIECE
ASSEMBLY — 0 0

THUMBSCREW

(1) Aline stage lens locating pin with hole in mount.
(2) Seat stage lens fully in mount.

(3) Tighten two thumbscrews.

g. Ansert attachment lens into stage lens.

ATTACHMENT
STAGE LENS
LENS /\
PROJECTION \/
SLOT

(1) Aline projections with slots in stage lens.
(2) Insert attachment lens.

(3) Twist right to lock.
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M//ﬁ?

V2%
i I A A

ASSEMBLY

MIRR OR
BRACKET

h. Attach mirror bracket to outer holes on back of crosspiece assembly.

i. Insert eyepieces.

EYEPIECE TUBE

EYEGUARD

(1) Remove Plastic cups.
(2) Insert eyepieces into eyepiece tubes, pushing in until fully seated.

(3) Place eye guards on eyepieces.
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j. Attach map lens.

OPTICAL
SYSTEM

MAP
LENS

C

(1) Place threaded end into hole located on underside of optical system.

(2) Turn right until lens is fully screwed into fixture.

NOTE
The legs on the end of the zoom transfer scope should be left folded up

when the 1X or accessory 2X or 4X map lens are used. The legs should
be extended only if the accessory 0.75X map lens is used.

8-6.2 Operating Procedures.

a. Preliminary Procedures.
(1) Plug in power cord.

(2) Turn on power switch.
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STAGE BELOW

KNOB
L /
5& é Q )
STAGE TABLE POWER
ABOVE KNOB SWITCH
KNOB

(3) Check that pilot light is on.

(4) Turn STAGE ABOVE knob right and be sure that top illuminator is on.
Turn left to OFF.

(5) Turn STAGE BELOW knob right and be sure that middle illuminator is on.
Turn left to OFF.

(6) Turn TABLE knob right and check that bottom illuminator is on. Leave
illuminator on.

(7) Place suitable map or material on work surface under map lens.

(8) Set interpupillary distance and focus.

INTERPUPILLARY

ADJUSTMENT
AN 0 T

W
N
EYEPIECE

FOCUS
RING

(a) Move interpupillary adjustment scale to left or right until operator
has full field of view with both eyes. Note indexing on interpupillary adjustment
scale for future use.
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NOTE

If operator wears eyeglasses and correction is spherical, operator may fo-
cus eyepieces to compensate for his vision.

(b) Focus each eyepiece by turning eyepiece focus ring until sharpest
image is seen in each eye. Verify focus by closing each eye in turn.

(9) Focus stage:

GLASS
STAGE

Y
U

~

QDo q L
S

-

TABLE
STAGE KNOB
BELOW
KNOB

=

V)

NOTE

This step is not required if stage uprights have been marked to indicate
best focus for attachment lens in use. Refocus stage when attachment
lenses are changed.

(a) Place object with fine detail or resolution target facing downward on

glass stage.
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(b) Turn TABLE knob left to OFF.

(c) Turn STAGE BELOW knob to right to illuminate object or target from
below.

(d) Set ZOOM CONTROL knob to highest reading.

(e) Alternately loosen stage lock knobs and move stage up or down keeping
readings on each scale equal.

(f) Record high and low readings where image of stage target just starts
to go out of focus.

(9) Set stage height halfway between high and low reading.

(10) Adjust index mark.

CROSSPIECE
ASSEMBLY

(a) Loosen screw.
(b) Move mark up or down until index line is level with crosspiece.

(c) Tighten screw.

b. Operation.
(1) Select and position material to be used.

(a) For photographic revision of map, place photograph on glass stage and
place map on table.
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(b) For map generalization, place large-scale map on glass stage and
place small-scale map on table.

(2) Determine photographic and map lens power. Lowest power provides great-
est field of view; highest power provides greatest detail.

NOTE

Photograph and map must be at same relative scale in order to make accur-
ate cartographic corrections.

(a) Determine map scale and photograph scale.

Example: 200 Scale: 1 in. on map equals 200 ft of terrain.

1 in. = 1 mi: 1 in. on map equals 1 mi of
terrain.

RF 1:24,000: Reduction factor of map. 1 in. of
map equals 24,000 in of terrain.

(b) Determine reduction factor (RF) of both photograph and map.

Example: 200 Scale RF =

1/2400: 1 in. on map equals 2400 in.
of terrain (200 ft = 2400 in).
1 in. = 1 mi = RF= 1/63,360: 1 in. on map equals 63,360
in. of terrain. (1 mi =

5280 = 63,360 in.)
(c) Determine matching scale S.
RF of map as 1/M.
graph

Use RF of photograph as 1/P and
Then the scale S can be expressed as photo-
reduction factor (P) over the map reduction factor (M).

S = 1/M Divided By 1/P or S = P/M

Example: Photograph RF = 1:80,000; Map RF = 1:24,000.
Thus P = 80,000;

M = 24,000; and
S = 80,000/24,000 = 3.3.

(d) Use the value of S to determine map l|ens and photograph magnification:
S Value

Map Lens Photograph Magnification

1-7 1X 1X-7X

2-14 1X 2X-14X
Example:

If 3.3 is value of S, then map lens of 1X and
either 1X-7X attachment lens or 2X-14X (without
attachment lens) may be used.



(3) Set magnification:

NOTE

T™M 5-6675-323-14

The following steps should be taken if it is necessary to convert the zoom
transfer scope to the 2X-14X range of magnification.

lower

(a) Remove attachment

lens.

MIRROR

e

e
2

(o]

e}

/Moum
o HOLES

Y

/L \‘— (2
\
THUMBSCREWS

(b) Move mirror from outer mounting holes to inner mounting holes.

(c) Tighten

(d) Lower glass stage to 2X to 14X index and

thumbscrews.

(e) Set 2X to 14X index plate.

refocus glass stage.

(f) Adjust map

knurled

ring fully

lens.

right for

Turn

@‘— MAP LENS

ring fully left for 1X. Turn

0.7X.

lower

knurled
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STAGE FOCUS

(4) Check that stage focus is at proper magnification setting.

(5) Set optical controls.

STRETCH
DIRECTION
DIAL

STRETCH
CONTROL
LEVER

A

7 \

/ |MAGAgl'I N
EYEPIECE ROTATIO
FOCUS
RINGS

ZOoOM
CONTROL
wANR

(a) Set IMAGE ROTATION dial to 0 and move object on glass stage to left or
right. If image movement is reverse of object’s movement, turn IMAGE ROTATION dial

until 0 appears again.
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(b) Set zoom control knob to 1X.

(c) Set STRETCH control lever to 1X.

(d) Set STRETCH DIRECTION dial to 0.

(6) Position lamps so lamps shine on field of view.

(7) Focus eyepiece if required.

ILLUMINATION
CONTROLS

CFELY

(8) Adjust intensity. Turn illumination controls until both glass stage and
table can be comfortably viewed.

MAP LENS

7 7 f
NEUTRAL / /
DENSITY
FILTER { O O

NOTE

In brightly lit room, neutral density filter may be inserted in slot
above map lens to improve map image.
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(9) Match images.

NOTE
Flipping either ILLUMINATION SELECTOR switch up or down will illuminate
glass stage or table. Images not in register will jump. Foot switch
will also turn off either stage or map illuminator when pedal is depres-

sed.

(a) Pick common feature on both maps and place it in center of field of
view of each viewing system (stage and table).

(b) Rotate IMAGE ROTATION dial to move images so lines, such as streets,
rivers, etc, are parallel. Then be sure adjacent objects are also parallel.

CAUTION
To avoid damage to the map lens, do not overtighten or back adjustment

screws out of threads.

(c) Move map on table left, right, forward, or backward to roughly
aline image in X-Y direction. Then turn X-and Y-adjustment screws for precise
alinement.

(10) Match scale of stage image. and map.

(a) Pick feature near edge of field of view, and change zoom magnification
until both features are alined.

(b) When point near edge is chosen, pick second point near opposite edcie
and change zoom magnification until one-half-the coincident distance is-covered to
second point.

(11) Repeat match. Continue to match images. Match scales until best fit
between map and image is obtained.
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(12) Use STRETCH control lever. Set STRETCH control lever to 1X or 2X, and
rotate STRETCH DIRECTION dial to improve fit between map and image.

(13) Repeat match using the following summary:

NOTE

Each adjustment will change previous adjustments slightly, so matching
steps must be repeated until best compromise fit is obtained.

(a) Image Rotation - Approximate orientation.

(b) Zoom - Approximate scale.

(c) Stretch/Stretch Direction - Match shapes.

(d) Image Rotation - Aline lines.

(e) Stretch Direction - Aline lines perpendicular to lines in previous
step.

(f) Stretch - Match shapes.
(9) Zoom - Match scale.
(h) Repeat as required.

CAUTION

To protect optical system from dust, dirt, and fingerprints when transfer
scope is not in use, dust cover must be used.

(14) Cover optical system with dust cover.
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8-6.3 Preparation for Movement.

a. Remove dust cover and place in transport case.
b. Remove map lens.

c. Remove eye guards and eyepieces.

o

Place plastic cups in eyepiece tubes.

e. Remove mirror.

f. Remove attachment lens.

g. Remove stage lens.

h. Detach table and below-stage illuminators.
i. Remove above-stage illuminator.

j . Remove diffuser.

k. Remove glass stage.

1. Place zoom transfer scope and equipment in transport case, and secure case.

8-7. OPERATION UNDER UNUSUAL CONDITIONS. This equipment is designed to operate
only in a controlled environment.

Section |l OPERATOR MAINTENANCE

8-8. LUBRICATION INSTRUCTIONS. This equipment does not require lubrication.

8-9. TROUBLESHOOTING PROCEDURES.

a. The table lists the common malfunctions which you may find during operation
or maintenance of the zoom transfer scope, or its components. You should perform
the test/inspections and corrective actions in the order listed.

b. This manual cannot list all malfunctions that may occur, nor all test or

inspections and corrective actions. If a malfunction is not listed or is not
corrected by listed corrective actions, notify your supervisor.
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Table 8-2. TROUBLESHOOTING

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. IMAGES BLURRED, POOR CONTRAST, OR RESOLUTION.
Inspect optical system and glass stage for fingerprints and dirt.
(a) Clean optical surfaces and glass stage.

(b) If problem remains, notify direct/general support maintenance.

2. ILLUMINATORS DO NOT WORK. PILOT LIGHT IS OFF.
Step 1. Check if power cord is not plugged in and POWER switch is off.
(a) Plug in power cord and turn POWER switch on.
(b) Reset circuit breakers.

Step 2. Visually check fuses for damage or broken filaments.

(a) Replace defective fuses[(paragraph 8-10.3).

(b) Refer to direct/general support maintenance.

3. ONE ILLUMINATOR DOES NOT WORK.
Check if illuminator connector is not properly seated in receptacle.

(a) Seat connector properly.

(b) Replace lamp [(paragraph 8-10.2).

(c) If problem remains, notify direct/general support maintenance.

4. ILLUMINATORS WORK. PILOT LIGHT IS OFF.

Notify direct/general support maintenance.
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8-10. MAINTENANCE PROCEDURES.

This section contains instructions covering operator maintenance functions
for the zoom transfer scope. Personnel required are listed only if the task

requires more than one.

b. After completing each maintenance procedure, perform operational check to be
sure that equipment is properly functioning.

INDEX
PROCEDURE PARAGRAPH
Adjust Drag. 8-10
Replace Lamp [_8-10.2
L . 8103

Replace Fuse
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8-10.1 Adjust Drag.

MOS: 81Q, Terrain Analyst

TOOLS: Hex Head Key Wrench Set

ATTACHMENT

ADJUSTMENT
SCREWS

a. Rotate attachment lens and stage lens to vertical and horizontal
positions. Observe if gravity pulls lenses down or if tension is too
great to easily move lenses.

b. Use a hex head key wrench on adjustment screws. Turning wrench to
right tightens adjustment screw, increasing drag. Turning to left
loosens adjustment screw, decreasing drag.

c. Test adjustment by positioning lenses. Observe that lenses retain
position. Movement must be firm but not too tight.
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8-10.2 Replace lLamp.

MOS: 81Q, Terrain Analyst

SUPPLIES: Lamp

WARNING

Death or serious injury may occur from electrical shock unless power cord is
unplugged before servicing zoom transfer scope.

a. Turn off power and unplug power cord.

NP

\

&

(A

b. Unscrew and dispose of defective lamp.
c. Install new lamp.

d. Plug in power cord and turn on power.
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8-10.3 Replace Fuse.

MOS: 81Q, Terrain Analyst

SUPPLIES: Fuse

WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing zoom transfer scope.

a. Turn off power and unplug power cord.

? ’ FUSE

FUSE CAP

(

b. Turn fuse cap left and remove.

c. Remove defective fuse.

d. Install new fuse into fuse cap.

e. Reinstall fuse cap. Turn right to lock.

f. Plug in power cord and turn on power.
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Section IV ORGANIZATIONAL MAINTENANCE

8-11. LUBRICATION INSTRUCTIONS. This equipment does not require lubrication.

8-12. REPAIR PARTS, SPECIAL TOOLS: TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

8-12.1 Common Tools and Equipment, For authorized common tools and equipment,
refer to the Modified Table of Organization and Equipment (MTOE) applicable to your
unit.

8-12.2 Specia 00ls: ) and Diagno ) and 1pPO
Equipment. Special Tools, TMDE, and Support Equipment is listed in the applicable
repair parts and special tools list and in[_Appendix Bl of this manual.

8-12.3 Repair Parts Repair parts are listed and illustrated in the Repair Parts
and Special Tools List, TM 5-6675-323-24P covering organizational maintenance for
this equipment.

8-13. SERVICE UPON RECEIPT.

8-13.1 Checking Unpacked Egquipment.

Inspect the equipment for damage incurred during shipment. If the equipment
has been damaged, report the damage on DD Form 6, Packing Improvement Report.

b. Check the equipment against the packing list to see if the shipment is
complete. Report all discrepancies in accordance with the instructions of DA Pam
738-750.

c. Check to see whether the equipment has been modified.

8-14. ORGANIZATIONAL PREVENTIVE MAINTENANCE CHECKS AND SERVICES. There are no
organizational PMCS procedures assigned to this equipment.

8-15. ORGANIZATIONAL TROUBLESHOOTING. There are no organizational troubleshooting
procedures assigned for this equipment.

8-16. MAINTENANCE PROCEDURES. There are no organizational maintenance procedures
assigned for this equipment.

8-17. PREPARATION FOR STORAGE OR SHIPMENT. Contact your battalion for packing and
shipping instructions.
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SECTION V DIRECT/GENERAL SUPPORT MAINTENANCE

8-18. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT
(TMDE); AND SUPPORT EQUIPMENT.

8-18.1 Common Tools and Equipment. For authorized common tools and equipment,
refer to the Modified Table of Organization and Equipment (MTOE) applicable to your
unit.

8-18.2 Special Tools: Test, Measurement. and Diagnostic Equipment; and Supprt.

Equipment. Special Tools, TMDE, and Support Equipment is listed in the applicable
repair parts and special tools list and in_Appendix B of this manual.

8-18.3 Repair Parts. Repair parts are listed and illustrated in the Repair Parts
and Special Tools List, TM 5-6675-323-24P covering direct/general support mainte-
nance for this equipment.

8-19. DIRECT/GENERAL SUPPORT TROUBLESHOOTING PROCEDURES.

a. Direct/general support troubleshooting procedures cover the most common
malfunctions that may be repaired at the direct/general support level. Repair or
adjustment requiring specialized equipment is not authorized unless such equipment
is available. Troubleshooting procedures used at lower levels should be conducted
in addition to the direct/general support troubleshooting procedures.

b. This manual cannot list all the possible malfunctions or every possible
test/inspection and corrective action. If a malfunction is not listed or corrected
by a listed corrective action, notify your supervisor.

For unidentified malfunctions, use the following schematic or the foldout
located at the end of this manual for further fault analysis.

d. If the zoom transfer scope does not power up when turned on, verify that
120 V ac is present at the receptacle. If voltage is not present, plug equipment
into receptacle with power available and proceed with equipment troubleshooting.
Perform no-power procedures for dead receptacle (Table 1-4).
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Table 8-3. DIRECT/GENERAL SUPPORT TROUBLESHOOTING

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

1. PILOT LIGHT IS OFF.

Check fuse for continuity with multimeter.

Replace fuse [(paragraph 8-10.3).

2. ONE ILLUMINATOR DOES NOT WORK.

Step 1. Check for 120 V ac at illuminator receptacle input.

(a) If voltage is present, replace receptacle [(paragraph 8-70.7).

(b) If voltage is not present, proceed to step 2.

Step 2. Check for correct voltage range at the potentiometer output
terminals.

8-34



TM 5-6675-323-14

Table 8-3. DIRECT/GENERAL SUPPORT TROUBLESHOOTING - Cont

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2. ONE ILLUMINATOR DOES NOT WORK - Cont

(a) With multimeter leads in place, slowly rotate illuminator
knob fully right and fully left. Observe for 0-120 V ac
between fully left position and fully right position. If
correct voltage range is not present, repair or replace
wiring between potentiometer and receptacle.

(b) If correct voltage range is present, proceed to step 3.
Step 3. Check for 120 V ac input at potentiometer.
(a) If correct voltage is not present, proceed to Step 4.

(b) If correct voltage is present, replace potentiometer

(paragraph 8-20.5).

Step 4. Check wiring for continuity between switch and potentiometer.
Repair or replace wiring.
3. ILLUMINATORS WORK BUT PILOT LIGHT IS OFF.
Check for correct voltage at pilot light leads.

(a) If correct voltage is present, check wiring.

(b) If not present, replace pilot light|(paragraph 8-20.2)

8-20. MAINTENANCE PROCEDURES.

a. This section contains instructions covering direct/general support mainte-
nance functions for the zoom transfer scope. Personnel required are listed only if
the task requires more than one.

b. After completing each maintenance procedure, perform operational check to be
sure that equipment is properly functioning.

INDEX
PROCEDURE PARAGRAPH
Replace Power Switch. . . . . . . . . . . . . . . L ... 3-20
Replace Pilot Light . . . . . . . . . . . . . . . . . . . . . . . .L._.8202
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INDEX - Cont
PROCEDURE PARAGRAPH
Replace Power Cord . . . . . . . . . . . . . . . . . . . . ... ... .BB2073
Replace Foot Switch [8-20.4
Replace Illuminator Control Potentiometer . . . . . . . . . . . . . . .[8-20.5
Replace Fuse Holder . . . . . . . . . . . . . . . . . . . . . . ... .[B2074
Replace Illuminator Plug Receptacle . . . . . . . . . . . . . . . . . .[B8207
Replace Illuminator Selector Switch . . . . . . . . . . . . . . . . . .[8-20.8
Replace Optical System . . . . . . . . . . . . . . . . . . . . . . .. .[8-20.9

8-20.1 Replace Power Switch.

MOS: 41B, Topographic Instrument Repair Specialist

TOOLS: Flat Tip Screwdriver
Needle Nose Pliers

SUPPLIES: Power Switch

CROSSPIECE
ASSEMBLY
LOCKNUT—— @
WASHER -—‘-”@\

POWER
SWITCH

WIRE

COVER

FUSE CAP
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WARNING

Death or serious injury may occur from electrical shock unless power cord
is unplugged before servicing.

a. Turn off power switch.

b. Unplug power cord.

c. Unplug below-stage illuminator cord.

d. Remove fuse caps and fuses.

e. Remove screws from cover on underside of crosspiece assembly. Move
cover to allow access to power switch.

f. Remove locknut and washer securing power switch to control panel.

g. Remove power switch through underside of crosspiece assembly.

h. Tag and disconnect wires from defective power switch.

i. Connect wires to new power switch.

j. Position power switch in crosspiece assembly.

k. Reinstall washer and locknut securing power switch to control panel.
I . Reinstall cover on underside of crosspiece assembly.

m. Reinstall fuses and fuse caps.

n. Plug in below-stage illuminator cord.

o. Plug in power cord.

p. Turn power on.
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8-20.2 Replace Pilot Light.

MOS: 41B, Topographic Instrument Repair Specialist

CROSSPIECE
ASSEMBLY

TOOLS: Flat Tip Screwdriver
Needle Nose Pliers

SUPPLIES: Pilot Light
/{Wm/ \\//\/{T\ﬂ RETAINING
- / N~ CLIP

WARNING

Death or serious injury may occur from electrical shock unless power cord

is unplugged before servicing.

a. Turn off power and unplug power cord.
b. Unplug below-stage illuminator cord.

c. Remove fuse caps and fuses.
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Remove screws from cover on underside of crosspiece assembly. Move
cover to allow access to pilot light.
