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WARNING

Take particular heed to specific Cautions and Warnings
through out this manual.
DANGEROUS CHEMICALS
are used in this equipment.
DEATH
or severe burns may result if personnel fail to

observe safety precautions.
sCorrosive battery electrolyte, potassium hydroxide. Wear rubber gloves, apron, and face shield
when handling leaking batteries. If potassium hydroxide is spilled on clothing or other material,

wash immediately with clean water. If spilled on personnel, immediately start flushing the
affected area with clean water. Continue washing until medical assistance arrives.

a/(b blank)
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CHAPTER 1
INTRODUCTION

Section |. GENERAL INFORMATION
THEODOLITE
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1-1. SCOPE

a. TypeofManual .................. Operator Manual (Containing Preventative

Maintenance and Troubleshooting Proce-

dures)
b. Model Number and Survey Instrument: Azimuth, Gyro, Light-
Equipment Name............... weight
Lear Siegler, Inc. Model AG-8, Type 1-NSN
6675-00-062-8579

c. PurposeofEquipment ............ A North-seeking Gyroscope Capable of

Determining True North With High
Accuracy Without theAssistance of Celes-
tial or Landmark Sightings

11
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1-2. MAINTENANCE FORMS, RECORDS AND REPORTS I

Department of the Army forms and procedures used for equipment maintenance will be those prescribed
by DA PAM 738-750, The Army Maintenance Management System (TAMMS).

| 1-3. HAND RECEIPT MANUALS

This manual has a companion document with a TM number followed by "-HR"” (which stands for Hand
Receipt). The TM 5-6675-250-10-HR consists of preprinted hand receipts (DA Form 2062) that list end item
related equipment (i.e., COEI, BIll, and AAL) you must account for. As an aid to property accountability,

additional -HR manuals may be requisitioned from the following source in accordance with procedures in
[Chapter 3, AR310-2: Commander U.S. Army AG Publications Center, ATTN: AGLD-OD, 2800 Eastern Boule-
vard, Baltimore, MD 21220.

| 1-4. REPORTING OF EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

If your instrument needs improvement, let us know. Send us an EIR. You, the user, are the only one who
can tell us what you don't like about your equipment. Let us know why you don't like the design or perfor-
mance. Put it on an SF 368 (Quality Deficiency Report). Instructions for preparing EIRs are provided in DA
PAM 738-750, The Army Maintenance Management System. EIRs should be mailed directly to Com-

mander, U.S. Army Troop Support Command, ATTN: AMSTR-QX, 4300 Goodfellow Boulevard, St. Louis
MO. 63120-1798. A reply will be furnished directly to you.

1-2
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1-5. LIST OF ABBREVIATIONS

A alternating current
BT L e e ampere
BRI L BRIGHT
C Celsius
W counterciockwise
o7 12 Centimeters
W e clockwise
DO direct current
ECU . o Electronic Control Unit
B o Fahrenheit
Gl . o Gyro Compass
GRU . Gyroscopic Reference Unit
X . L hexagon
VYWt L e heavyweight
Hz o e Hertz
UM illuminate
U inch(es)
G e e e }gl\ogram
1 2 Kilohertz
11 ' 1 Kilometers per hour
MHZ e e “....Megahertz
Ml e thousandths of an inch
LT £ miles per hour
P W R e Power
SIAGL . ... Survey Instrument: Azimuth, Gyro, Lightweight
SYN . . Synchronous
THEO . . Theodolite
Ve e Vertical, Volit
VG . Volt(s) alternating current
VG e e Volt(s) direct current
VM e Volt/Meter
Section Il. EQUIPMENT DESCRIPTION

1-6. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

¢ Man portable
¢ Highly accurate

All weather operational

¢ Built-in-self-test circuits

Capable of determining and indicating true north within 15 minutes after power is applied.

1-3
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

GYROSCOPIC REFERENCE UNIT(GRU)(1)........ Pendulous north seeking gyro, which automatically
references the readout theodolite to true north.

THEODOLITE(2) ... i Surveying instrument used to measure vertical and
horizontal angles.

TRIPODASSEMBLY(3) ....... ... ... ... . .... Supports and provides leveling for the GRU.
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued

ELECTRONICS CONTROL UNIT(ECU)(4) . . . Contains operating controls, indicators, and con-

trol electronics.

TRANSPORTCASE®)................... Provides means for shipping, storage of the Survey
Instrument, Azimuth, Gyro, Lightweight (SIAGL)
and spare parts.

1-5
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued
P
® ®
® acoc @
CONVERTER
® O,
] e
0C ouTPUT AC INPYUT
26 VOLTS 115 voLTS
2 AMPS 60-400H7
3 AMPS
@ SLO-BLO
L -

AC-DCCONVERTER(®).................. Used to convert 115 = 10 Vac, 60 or 400 Hz power
to the 24 Vdc power required to operate the equip-
ment.

BATTERY(7) .. ... . i Used as source of power for the SIAGL.

1-6
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1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued

WIND SHELTER(8) .......

RAIN AND DUST COVER (9)

Used to protect the equipment and maintain
performance during operations in winds exceeding
20 mph (32 kmph).

Provides protection for the theodolite when operat-
ing in adverse weather conditions.




TM 5-6675-250-10

1-7. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - Continued

PACKBOARD(10). .............. ..., Provides means for backpacking the ECU,
converter, and other associated components of
theSIAGL set.

AUXILIARY TRIPOD ASSEMBLY (11) .. ... .. Used to elevate the instrument when operations
from a standing position are desired.

1-8
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1-8. EQUIPMENT DATA

Dimensions and Weights:

TRANSPORT CASE (packed)

LENGIN .« e e e e e 36.9 inches  (93.7 cm)
Width . ..o 21.8 inches  (55.4 cm)
HEIGNE . .« oo e e e e e e 18.4 inches  (46.7 cm)
Weight . . ... 125 pounds (56.7 Kg)
TRANSIT CASE (packed-weight including Transport case)
LENGN . . o oo e e 19.7 inches (50.0 cm)
WIAtN © o 11.5 inches (29.2 cm)
Height . . o e e 9.5 inches  (24.1 cm)
WeIght . . oo 28.5 pounds  (12.9 Kg)

ELECTRONIC CONTROL UNIT WITH COVER (packed-weight, including transport case)

LENGtN « e e e e 12.1inches  (30.7 cm)
WIdth . . oo 10.3 inches  (26.2 cm)
HEIGNE . .« oo e e e 6.1 inches  (15.5 cm)
Weight . . oo 13.5 pounds (6.1 Kg)
WIND SHELTER (packed)
LONGHN « o oot 29 inches  (73.7 cm)
WIGth e 5 inches  (12.7 cm)
HEIgh . e e 15.5 inches  (39.4 cm)
WEIGH .« oo e e e e 18 pounds (8.1 Kg)
AUXILIARY TRIPOD (packed)
LENGHN « .« o o e 38 inches  (96.5 cm)
WEIGH .« o o e e e 15 pounds (6.8 Kg)
BATTERY, storage, BB-442/U
LeNgth . o 12.5 inches (31.8 cm)
WIGth e 5.8 inches  (14.7 cm)
Height . . o e 7.4 inches  (18.8 cm)
Weight . ..o 30.0 pounds  (13.6 Kg)
PACKBOARD
Width . . 15 inches (38.1 cm)
Height . ... 24 inches (61.0 cm)
Weight . ... 6 pounds (2.70 Kqg)

19
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Section Ill. TECHNICAL PRINCIPLES OF OPERATION

1-9. TECHNICAL PRINCIPLES OF OPERATION

Gyroscopic Reference Unit (GRU)

(1)
)

Uncaged indicator (1). llluminates during operations when the pendulum is uncaged.

Caging knob (2). Used to uncage the pendulum in the bias mode and after the gyro motor
attains synchronous speed in the gyro compass (GC) mode. Also used for caging the pendu-
lum after bias and after GC has been completed. lllumination of the GYRO SYNC indicator
on the ECU is necessary prior to activating the CAGE-UNCAGE knob when in GC mode.

Vertical lock (3). Permits operator to lock telescope at any desired vertical position. When
vertical lock is released (turned counterclockwise), the telescope is free to be moved to any
vertical position.

Elevation control (4). Permits operator to control vertical positioning of the telescope. The
control is used to center target image vertically in the reticle pattern of the telescope.

Horizontal lock (5). Permits operator to lock theodolite at any desired horizontal position.
The lock is released when it is necessary to rotate the theodolite; light finger torque is
applied to lock the theodolite at the desired position.

Azimuth control (6). Permits the operator to adjust the horizontal position of the theodo-
lite. The control is used to center the target image horizontally in the reticle pattern of the
telescope.

Micrometer control (7). Permits the operator to adjust the full range of the vernier scale to
obtain an accurate horizontal and vertical scale reading.

Altitude level control (8). Adjusts the position of the altitude level and V circle (vertical)
optical scale.

Altitude level mirror (9). Manually adjustable to permit the operator to see the altitude level
without changing from a telescope and azimuth scale reading position.

Theodolite scale lamp eyepiece (10). Used to view the optical scales. The eyepiece can be
swiveled to allow the optical scales to be viewed from any position.

1-10
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1-9. TECHNICAL PRINCIPLES OF OPERATION - Continued
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1-9. TECHNICAL PRINCIPLES OF OPERATION - Continued
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1-9. TECHNICAL PRINCIPLES OF OPERATION - Continued

(1)

(12)

(13)

(14)

Telescope focus control (11). Permits the operator to adjust the focal length of the tele-
scope to see atarget.

Reticle illumination control (12). Adjusts the intensity of the lighting of the reticle pattern
during night operations.

Microscope focus control (13). Permits the operator to adjust the focus of the microscope
to present a clear, sharp image of the optical scales.

Magnetic compass plunger (14). Locks the compass needle in a fixed position to protect it
from vibration and shock when not in use. Pressing the plunger reieases the locking mecha-

nism and permits the spring-mounted needle to move freely.
Plate level (15). Indicates the level of the theodolite and the GRU.

Horizontal circle setting control (16). Used to set the horizontal circle during theodolite
calibration.

Mounting plate and reference mirror (17). Used for aligning the theodolite horizontal circle
with the follow-up by providing a fixed reference point.
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control during night use.

1-13



™ 5-6675-250-10

1-9. TECHNICAL PRINCIPLES OF OPERATION - Continued
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1-9. TECHNICAL PRINCIPLES OF OPERATION - Continued

b.  Electronic Control Unit (ECU)

(1)

(2)

Panel illumination control (1). Enables the operator to illuminate the panel during night use.
During day operations the control is rotated fully counterclockwise. To illuminate the panel
for night operations, the control is rotated clockwise.

Mode select switch (2). The MODE SELECT switch is maintained in the PWR OFF position
when the equipment is not in operation. Placing the switch in THEO ILLUM position lights
the telescope reticle, the scales, and the autocollimation eyepiece. Placing the switch in the
SELF TEST position enables the operator to perform assurance tests of the equipment
before and during operation. The determination and setting of bias conditions is accom-
plished with the use of the MODE SELECT switch in the BIAS position. Placing the switch in
GC (gyro compassing) applies power to the gyro motor and indicates the alignment operation
of the instrument. Through the BRAKE ON position, the gyro motor is stopped when it is
desired to repeat alignments or shut down the instrument. With the MODE SELECT switch in
the THEO ILLUM position, all system power is off except to the theodolite. In this mode the
theodolite may be used for determining azimuths from the original north determination, but
the azimuth should be verified by re-reading to the target after caging and braking of the gyro
wheel. In this mode the theodolite can also be used for any normal theodolite procedure.

Power on_indicator (3). The system’s power is on when the PWR ON indicator is lit. Failure
of the indicator to light when the ECU is connected to the power source, and when the MODE
SELECT switch is moved from the PWR OFF or THEO ILLUM positions, indicates a malfunc-
tion in the system.

Press to test switch (4). Press to obtain a TEST METER indication for each test position set-
ting of the TEST SELECT switch. Operation of the PRESS TO TEST switch is needed only dur-
ing the self-test procedure to obtain an indication on the TEST METER.

Test select switch (5). Used in conjunction with the TEST METER to check subsystems of
the equipment and stages of operation. During self-test operations, the selector switch is
placed to each of its positions. At each position the PRESS TO TEST switch is pressed and
operability of the associated circuit is indicated on the TEST METER (pointer in green area
for all but SOURCE VOLTAGE, which is displayed on the upper meter scale and GYRO, which
should center in yellow area).

1-15
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1-9. TECHNICAL PRINCIPLES OF OPERATION - Continued
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1-9. TECHNICAL PRINCIPLES OF OPERATION - Continued

(6)

Brake on indicator (6). Illuminates when the MODE SELCT switch is placed to BRAKE ON,

indicating the braking sequence. At the completion of the sequence, a 90-second dynamic
braking of the gyro motor, the BRAKE ON indicator light will be extinguished.

Thoedolite brightness control (7). Rotating the control clockwise increases the intensity
of the light.

Reset switch (8). Enables the operator to reinitiate the gyrocompass interval. Pressing the

RESET switch extinguishes the READ AZIMUTH indicator and reinitiates gyrocompass
action for a minimum of 45 seconds.

Bias control (9). Following self-test operations, the instrument is adjusted for bias through
the BIAS control. Rotating the BIAS control clockwise will move the pointer to the right, and
counterclockwise rotation will move the pointer to the left. Careful attention should be giv-

en to positioning the pointer in the center of the scale to ensure the highest degree of accu-
racy.

Bias lock (10). Mechanically holds the BIAS CONTROL in the set position to prevent an
accidental movement.

Read azimuth indicator (11). Illuminates when true north has been obtained; light is
applied automatically to the theodolite scale for azimuth reading.

Gyro_sync indicator (12). llumination indicates that the gyro motor has attained synchron-

ous speed. When the GYRO SYNC indicator illuminates the CAGE-U NCAGE knob, the GRU is
to be rotated to UNCAGE (clockwise rotation).

Latitude select switch (13). Provided to maintain instrument operating time at different lat-
itudes of operation. The switch is adjustable with a screwdriver and contains eight posi-
tions. The switch positions and corresponding latitudes of operation areas follows:

Switch Position Latitude of Operation

0 0-15 degrees
25 15-30 degrees
40 30-45 degrees
50 45-55 degrees
60 55-63 degrees
65 63-67 degrees

70 67-73 degrees
75 73-75 degrees

1-17
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1-9. TECHNICAL PRINCIPLES OF OPERATION - Continued
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1-9. TECHNICAL PRINCIPLES OF OPERATION - Continued

(14) Test meter (14).Provides a visual indication of operational status of the instrument in both
testing and operating modes. Satisfactory operation of the circuits associated with TEST
SELECT switch position is indicated by the meter pointer. The meter and the TEST SELECT
switch are used in conjunction with the PRESS TO TEST switch, which must be actuated to
obtain meter indications during self-test operation. When the TEST SELECT switch is in the
SOURCE VOLTAGE position, the input voltage may be read on the voltage scale on the right
side of the meter scale. When the TEST SELECT switch is in the GYRO position, the meter
pointer should center in the yellow area. When the TEST SELECT switch is in any other posi-
tion, the meter pointer should be in the green area.

(15) Hand-lamp switch (15). Provided to turn the hand-lamp on or off.
(16) Hand-lamp connector (A2J1) (16). Connects the hand-lamp to the ECU.

(17) Input power connector (A2J2) (17). Connects the ECU to the electrical power source.

(18) Interconnect connector (A2J3) (18). Connects the GRU to the electronic control unit.

(19) Fuse holder (19). A receptacle for the 24 Vdc, 3 amp fuse, which protects the electric parts
from damage in the event of a power overload.

1-19



T™ 5-6675-250-10

1-9. TECHNICAL PRINCIPLES OF OPERATION - Continued

1

I

\‘a":,_;q = A !

Y\

\

7/as N\
e

Tripod.

(1) Hold-downclamps(1). The three hold-down clamps on the tripod assembly are provided to
secure the GRU to the tripod assembly. A lever on each clamp is provided to release the
GRU when it is necessary to rotate or laterally move the GRU for preorientation or plumbing.

(2) Tripod leg clamps (2). Leg clamps are provided on each leg of the tripod for controlling the
elevation of the assembly. Loosening the leg clamps permits the center section of the legs
to be extended or retracted for coarse adjustment.

V
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Tripod circular level (4). A level vial is p
the coarse level of the assembly.
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CHAPTER 2
OPERATING INSTRUCTIONS

INDEX
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Description and Use of Operator's Controls
and Indicators

Preventive Maintenance Checks and
Services (PMCS) Il

Operation Under Usual Conditions il

Operation Under Unusual Conditions v
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Section I. DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS

2-1. OPERATOR’S CONTROLS AND INDICATORS

a.  Gyroscopic Reference Unit (GRU)

(1) Uncaged indicator (1). The UNCAGED
indicator is located on the upper
housing of the GRU and is illuminat-
ed during operations when the pen-
dulum is uncaged.

21
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2-1. OPERATOR’'S CONTROLS AND INDICATORS - Continued

(2) Caging knob (2). The CAGE-UNCAGE
knob on the upper housing of the
GRU is used to uncage the pendulum
in the bias mode and after the gyro
motor attains synchronous speed in
the GC (gyrocompass) mode. Also,
the caging knob is used for caging
the pendulum after bias and after the
GC has been completed. Illumination
of the GYRO SYNC indicator on the
ECU is necessary prior to activating
the CAGE-UNCAGE knob when in the
GC mode.

(3) Vertical lock (3). The vertical lock on
the theodolite permits the operator to
lock the telescope at any desired ver-
tical position. When the vertical lock
is released (turned counterclockwise)
the telescope is free to be moved to
any vertical position.

4 ,’—\\ /‘\

/ (e

(4) Elevation control (4). The elevation ST ,)

control permits the operator to con- -\_%-/ \ '\

trol the vertical positioning of the \ ‘\’rf\,__ l
IV

telescope. The control is used to cen- \'(“)L i 'a V51

ter the target image vertically in the \H'-l ‘.g' ! i
reticle pattern of the telescope. | l i -
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2-1. OPERATOR’'S CONTROLS AND INDICATORS - Continued

©)

6)

-
—
~—*

Horizontal lock (5). The horizontal
lock on the theodolite permits the
operator to lock the theodolite at any
desired horizontal position. The lock
is released when it is necessary to
rotate the theodolite; light finger

torque is applied to lock the theodol-

M= e 8 T

ite at the desired position.

Azimuth control (6). The azimuth con-
trol permits the operator to adjust the
horizontal position of the theodolite.
The control is used to center the tar-
get image horizontally in the reticle
pattern of the telescope.

Micrometer control (7). The microme-
ter control on the theodolite permits
the operator to adjust the full range
of the vernier scale to obtain an
accurate horizontal and vertical scale
reading.

Altitude level control (8). The altitude
level control adjusts the position of
the altitude level and V circle (verti-
cal) optical scale. When the level dis-
plays a level condition, the vertical
portion of the scale is automatically
referenced to horizontal level for ele-
vation angle readings.

2-3
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2-1. OPERATOR’'S CONTROLS AND INDICATORS - Continued

(9) Altitude level mirror (9). The altitude
level mirror is manually adjustable to
permit the operator to see the alti-
tude level without changing from a
telescope and azimuth scale reading
position.

(10) Reticle focus control (10). The reticle
focus control on the telescope eye-
piece permits the operator to adjust
the reticle pattern to a sharp focus.
The reticle focus control is used in
conjunction with the reticle lamp illu-
mination control during night use.

(11) Telescope focus control (11). The
telescope focus control permits the
operator to adjust the focal length of
the telescope to see a target.

2-4
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2-1. OPERATOR’S CONTROLS AND INDICATORS - Continued

(12)

(13)

(14)

Reticle illumination control (12). The
reticle illumination control adjusts
the intensity of the lighting of the reti-
cle pattern during night operations.
The light intensity is adjusted in con-
junction with the reticle focus control
to obtain a clear, sharp image of the
reticle pattern.

Microscope focus control (13). The
microscope focus control permits the
operator to adjust the focus of the
microscope to present a clear, sharp
image of the optical scales.

Magnetic compass plunger (14). The
plunger on the magnetic compass
locks the compass needle in a fixed
position to protect it from vibration
and shock when not in use. Pressing
the plunger releases the locking
mechanism and permits the spring-
mounted needle to move freely. The
magnetic north direction is indicated
when the two points of the needle are
in coincidence.
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2-1. OPERATOR’S CONTROLS AND INDICATORS - Continued

(15) Plate level (15). The plate level is
provided to indicate the level of the
theodolite and the GRU.

(16) Horizontal circle setting control (16).
The horizontal circle setting control
is used to set the horizontal circle
during theodolite calibration.

(17) Mounting plate and reference mirror
(17). The theodolite calibration
mounting plate and reference mirror
are used for aligning the theodolite
horizontal circle with the follow-up by
providing a fixed reference point.
Alignment of the horizontal circle is
accomplished with power on and
prior to the beginning of the azimuth
determination operation.

(18) Theodolite scale lamp eyepiece (18).
The theodoiite scale lamp eyepiece is
used to view the optical scales. The
eyepiece can be swiveled to allow the
optical scales to be viewed from any
position.
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2-1. OPERATOR'S CONTROLS AND INDICATORS - Continued

b.  Electronic Control Unit (ECU)

M

Panel illumination control (1). The
PANEL ILLUM control enables the
operator to illuminate the panel dur-
ing night use. During day operations
the control is rotated fully counter-
clockwise. To illuminate the panel for
night operations, the control is rotat-
ed clockwise.

PANEL
ILLUM

1 \@
DAY

—— I mem——
>
Q O
CABLES @ )
1 T 1
e
N
A ;@ THEO
s BAT ne £T w
o) 1 \@ou
, 1 @usrsnecr
> senvo
BiAs o
RE
CCW UNCAGE UNCAGE
\ ) “ BRAKE o GVRO @
28 VDC A, sounce Zvro ‘ SYNC 20
PZ@ VOLTAGE 50'60
a0 65
TA
PRESS (J) - BIAS 2 i
Jamp SELF 75
e | TEST SELF o 0
g © @ PWR ON LATITUOE 9
( ] o THEQ BRAKE-
”3 © @ ILLUM ON ©
C (c]

PWR OFF
uf/j/
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2-1.

OPERATOR’'S CONTROLS AND INDICATORS - Continued

(2) Mode select switch (2). The MODE

SELECT switch is maintained in the
PWR OFF position when the equip-
ment is not in operation. Placing the
switch in THEO ILLUM position lights
the telescope reticle, the scales and
the autocollimation eyepiece. Plac-
ing the switch in the SELF TEST posi-
tion enables the operator to perform
assurance tests of the equipment
before and during operation. The
determination and setting of bias
conditions is accomplished with the
use of the MODE SELECT switch in
the BIAS position. Placing the switch
to GC (gyro compassing) applies
power to the gyro motor and initiates
the alignment operation of the instru-
ment. Through the BRAKE ON posi-
tion, the gyro motor is stopped when
it is desired to repeat alignments or
shut down the instrument. With the
MODE SELECT switch in the THEO
ILLUM position, all system power is
off except to the theodolite. In this
mode the theodolite may be used for
determining azimuths from the origi-
nal north determination, but the azi-
muth should be verified by re-reading
to the target after caging and braking
of the gyro wheel. In this mode the
theodolite can also be used for any
normal theodolite procedure.

2
BIAS
SELF
TEST GC
THEO BRAKE
ILLUM
PWR OFF ON

MODE SELECT
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2-1. OPERATOR’S CONTROLS AND INDICATORS - Continued
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2-1. OPERATOR’'S CONTROLS AND INDICATORS - Continued

(3) Power on indicator (3). The applica-
tion of power to the system is indicat-
ed by the illumination of the PWR ON 3
indicator. Failure of the indicator to PWR o/
light when the ECU is connected to a
power source, and when the MODE @
SELECT switch is moved from the
PWR OFF or THEO ILLUM positions,
indicates a malfunction in the sys-
tem.

(4) Press to test switch (4). The PRESS
TO TEST switch is pressed to obtain 4
a TEST METER indication for each

test position setting of the TEST PRESS
SELECT switch. Operation of the 10
PRESS TO TEST switch is needed TEST

only during the self-test procedure to
obtain an indication on the TEST
METER.

(5) Test select switch (5). The TEST
SELECT  switch is used in
conjunction with the TEST METER to
check subsystems of the equipment
and stages of operation. During self-

TEST SELECT

test operations, the selector switch is SERY
placed to each of its positions. At REGBIASCH
each position the PRESS TO TEST ocC cCwW
switch is pressed and operability of REG

the associated circuit is indicated on SSSRCE BRAKE
the TEST METER (pointer in green voLTage CYRO

area for all but SOURCE VOLTAGE,
which is displayed on the upper
meter scale and GYRO, which should
center in yellow area).
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2-1. OPERATOR’'S CONTROLS AND INDICATORS - Continued
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2-1. OPERATOR’S CONTROLS AND INDICATORS - Continued

(6) Brake on indicator (6). The BRAKE

ON indicator is illuminated when the
MODE SELECT switch is placed to
BRAKE ON, initiating the braking
sequence. At the completion of the
sequence, a 90-second dynamic brak-
ing of the gyro motor, the BRAKE ON
indicator light will be extinguished.

(7) Theodolite brightness control (7).

Control of the theodolite lamp bright-
ness is provided through the THEO

BRT control. Rotating the control
clockwise increases the intensity of
the light.

(8) Reset switch (8). The RESET switch

enables the operator to reinitiate the
gyrocompass interval. Pressing the
RESET switch extinguishes the
READ AZIMUTH indicator and reini-
tiates gyrocompass action for a mini-
mum of 45 seconds.

(9) Bias control (9). Following self-test

operations, the instrument is adjust-
ed for bias through the BIAS control.
Rotating the BIAS control clockwise
will move the pointer to the right, and
counterclockwise rotation will move
the pointer to the left. Careful atten-
tion shoud be given to positioning the
pointer in the center of the scale to
ensure the highest degree of accura-
cy.

BRAKE
ON

THEO

UNCAGE

BIAS
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2-1. OPERATOR’'S CONTROLS AND INDICATORS - Continued

BRAKE

QURCE — GYRO
OLTAGE
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2-1. OPERATOR’'S CONTROLS AND INDICATORS - Continued

(10)

(11)

(12)

Bias lock (10). The BIAS LOCK
mechanically holds the BIAS CON-
TROL in the set position to prevent
an accidental movement.

Read azimuth indicator (11). The
READ AZIMUTH indicator is illumi-
nated when true north has been
obtained; light is applied automati-
cally to the theodolite scale for azi-
muth reading.

Gyro sync indicator (12). lllumination
of the GYRO SYNC indicator indi-
cates that the gyro motor has
attained synchronous speed. When
the GYRO SYNC indicator illuminates
the CAGE-UNCAGE knob on the GRU,
the GRU is to be rotated to UNCAGE
(clockwise rotation). Under normal
operating conditions, in tempera-
tures above 15°F (-9.4°C), the GYRO
SYNC indicator illuminates two min-
utes after the instrument is ener-
gized.

10

BIAS

12
UNC.W/
GYRO
@

CAGED
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2-1. OPERATOR’S CONTROLS AND INDICATORS - Continued
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2-1. OPERATOR’'S CONTROLS AND INDICATORS - Continued

(13) Latitude select switch (13). The LATI-

TUDE select switch is provided to 13

maintain instrument operating time 50 60

at different latitudes of operation. 40 65

The switch is adjustable with a 25 70

screwdriver and contains eight posi- 0 75
LATITUDE

tions. The switch positions and corre-
sponding latitudes of operation are

as follows:
Switch Position Latitude of Operation
0 0-15 degrees
25 15-30 degrees
40 30-45 degrees
50 45-55 degrees
60 55-63 degrees
65 63-67 degrees
70 67-73 degrees
75 73-75 degrees

(14) Test meter (14). The TEST METER
provides a visual indication of opera-
tional status of the instrument in
both testing and operating modes.
Satisfactory operation of the circuits
associated with TEST SELECT switch
position is indicated by the meter
pointer. The meter and the TEST
SELECT switch are used in conjunc-
tion with the PRESS TO TEST switch,
which must be actuated to obtain
meter indications during self-test
operation. When the TEST SELECT
switch is in the SOURCE VOLTAGE
position, the input voltage may be
read on the voltage scale on the right
side of the meter scale. When the
TEST SELECT switch is in the GYRO
position, the meter pointer should
center in the yellow area. When the
TEST SELECT switch is in any other
position, the meter pointer should be
in the green area.
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2-1. OPERATOR’'S CONTROLS AND INDICATORS - Continued
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2-1. OPERATOR’'S CONTROLS AND INDICATORS - Continued

(15) Hand-lamp switch (15). The HAND-
LAMP switch is provided to turn the
hand-lamp on or off.

(16) Hand-lamp connector (A2J1) (16).
Connects the hand-lamp to the ECU.

(17) Input power connector (A2J2) (17).
Connects the ECU to the electrical
power source.

(18) Interconnect connector (A2J3) (18).
Connects the GRU to the electronic
control unit.

(19) Fuse holder (19). A receptacle for the
24 Vdc, 3 amp fuse which is used to
protect the electric parts from dam-
age in the event of a power overload.

ON 6
wo @)/
LAMP =
®

INTERCONNECT

19
\‘
3 AMP

2-18



TM 5-6675-250-10

2-1. OPERATOR’S CONTROLS AND INDICATORS - Continued
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2-1. OPERATOR’'S CONTROLS AND INDICATORS - Continued

C.

Tripod

(1) Hold-down clamps (1). The three hold-
down clamps on the tripod assembly
are provided to secure the GRU to the
tripod assembly. A lever on each
clamp is provided to release the GRU
when it is necessary to rotate or later-
ally move the GRU for preorientation
or plumbing.

(2) Tripod leg clamps (2). Leg clamps are
provided on each leg of the tripod for
controlling the elevation of the
assembly. Loosening the leg clamps
permits the center section of the legs
to be extended or retracted for coarse
adjustment.

(3) Fine-level adjustment knob (3). Provi-
sions for leveling the tripod assembly
are provided by fine-level adjustment
knobs on each leg.

(4) Tripod circular level (4). A level vial is
provided on the base plate of the tri-
pod to indicate the coarse level of the
assembly.
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Section Il. PREVENTIVE MAINTENANCE

CHECKS AND SERVICES (PMCS)

2-2. PREVENTIVE MAINTENANCE CHECKS AND SERVICES - GENERAL

a. To ensure that the surveying instrument is ready for use at all times, deficiencies must be discov-
ered and corrected before serious damage or failure results. All deficiencies and shortcomings
will be recorded, together with corrective action taken, on DA Form 2404 (Equipment Inspection
Maintenance Worksheet) (see form on following page) at the earliest opportunity.

b.  Before you operate: Always keep in mind the CAUTIONS and WARNINGS. This is for your protec-
tion. Perform your before (B) 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.

e. Perform operator’s preventive maintenance checks and services in accordance with the instruc-
tions in the PMCS Table.
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2-3. PMCS PROCEDURES

Your Preventive Maintenance Checks and Services table lists the inspections and care of the equipment
required to keep it in good operating condition.

a. The ITEM NO. column refers to the number used in the illustrations.
b. The INTERVAL column tells when to perform a certain check or service:

B

Before operating.

A

After operating.
c. The ITEM TO BE INSPECTED column indicates the name of the item.
d. The PROCEDURE column describes the checks or services to be performed.

e. The EQUIPMENT IS NOT READY/AVAILABLE IF: column describes the conditions under which
the equipment may not be used.
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2-4. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS TABLES)

NOTE

s Within designated intervals, these checks are to be performed in the
order listed. Report deficiencies IAW DA PAM 738-750.

¢ The item number column shall be used as a source of item numbers for
the “TM Number” column on DA Form 2404, Equipment Inspection and
Maintenance Worksheet, in recording results of PMCS.

PREVENTIVE MAINTENANCE CHECKS AND SERVICES

B - Before operation A - After operation
Equipment is not
Item Interval item to be ready/available
no. B A inspected Procedure if:
1 . Transport Case | Exterior Latches are inoperable
or broken.

Inspect for damage.

Inspect latches for proper
operation and security.

Check pressure relief valve
for proper operation.

Report damage and defects
to Organizational Mainte-
nance.

Cleanliness.

inspect both exterior and interior
surfaces for cleanliness. Use
clean cloths and general purpose
cleaners to remove dirt, grease,
and foreign material.
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2-4. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS TABLES) - Continued

Iltem
no.

Interval

B

A

Item to be
inspected

Procedure

Equipment is not
ready/available
if:

Accessories

Cable Assem-
blies

AC-DC Converter

Transit Case

Inspect for full complement of
accessories contained in:

a. Transport case
b. Winterization kit
c. Adapter assembly

d. Spares

Report missing, damaged, or
unserviceable equipment to

Organizational Maintenance

personnel and obtain replace-
ments.

Inspect cables for damaged insula-
tion and connectors for both bent
or broken pins.

Report damage to Organizational
Maintenance.

Inspect exterior for damage. Check
that cap and chain assemblies are
securely fastened on electrical
receptacles.

Exterior.

Inspect for damage.

Inspect latches for proper oper-
ation and security.

Report damage and defects to
Organizational Maintenance.

Any accessories are
damaged or missing.

Cable is defective.

Converter is damaged
or cap and chain
assemblies are defec-
tive.

Latches are inoperable
or broken.
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2-4. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS TABLES) - Continued

Equipment is not

ltem | Interval Item to be ready/available
no. B A inspected Procedure if:
5 . . Transit Case Interiors. Isolators are damaged
(Continued) Inspect isolators for damage. or missing.

Report damage to Organizational
Maintenance.
Cleanliness.
Inspect both exterior and interior
surfaces for cleanliness. Use
clean cloths and general purpose
cleaners to remove dirt, grease,
and foreign material.

6 . . Gyroscopic Ref- | Check that GRU is securely held Hold-down clamps are

erence Unit. in tripod by hold-down clamps, missing or inoperative.
and check that tripod is secure.
Inspect GRU subassemblies.
inspect structure, contro!l knobs, | Control knobs missing
and electrical connectors for ordamaged.
damage. Report damage to
Organizational Maintenance. Electrical connectors
are damaged.
7 . . Theodolite Inspect theodolite for damage.

Check controls for smoothness of
operation.

Inspect optics and glass surfaces
for damage.

Report inoperative or damaged
equipment to Organizational Main-
tenance.

Any controls are inoper-
able or damaged. Theo-
dolite is damaged.

2-25



TM 5-6675-250-10

2-4. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS TABLES) - Continued

Equipment is not

Item Interval Item to be ready/available
no. B A inspected Procedure if:
8 . . Electronic Con- | Inspect exterior of case for dam- Cables or connectors
trol Unit age. Inspect hand lamp assembly. | are damaged or defec-
tive.

Inspect cables for broken insula-
tion and damaged connectors. Lamp is inoperative.

Components discovered to be
defective through testing or opera-

tion are to be replaced as speci-
fied.

9 o . Wind Shelter Inspect forripped seams and torn
or frayed edges.

Use soap and water to remove dirt,
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Section Ill. OPERATION UNDER USUAL CONDITIONS

CAUTION

* Avoid exposure of the equipment to dust, soil, or other abrasive materi-

als.

* |f equipment fails to operate, refer to troubleshooting procedures in

® Exercise care when unloading the transport cases from vehicles. Do not
stand or walk on the cases, and do not stack more than three cases
high, as damage to the equipment may result. Use handles provided on

the cases for safety and ease of handling.

2-5. ASSEMBLY AND PREPARATION FOR USE

REMOVING TRANSPORT CASE FROM VEHICLE

a. Unfasten retaining straps (1).

b. Remove transport case (2) from vehicle (3).

UNPACKING EQUIPMENT

a. Transport Case

(1) Press pressure relief valve (1) to
release pressure in case.

(2) Unfasten latches (2) securing upper
section.

(3) Remove upper section (3).

(4) Inspect equipment for damage and
for loose or missing parts.
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2-5. ASSEMBLY AND PREPARATION FOR USE - Continued

UNPACKING EQUIPMENT - Continued

Auxiliary Equipment and Accessories

Transport Case

. AC Power cable
. Battery adapter cable
DC Power extension cable
. DC Power adapter cable
. Jumper cable
Winterization kit
. Shoulder and waist harness
. Tripod adapter assembly
Spare fuses
Spare lamps
. Spare knobs
Tools
. Operator and Organizational Mainte-
nance Manual
n. AC-DC Converter

@ "0 Q0 T ®

(5) Unfasten strap latches (4) securing
ECU and transit case.

(6) Remove ECU (5) and transit case (6).

(7) Press pressure relief valve (1) on ECU
case.

(8) Unfasten latches (2) on ECU case.
(9) Remove cover (3).

(10) Remove cables (4) from case cover.
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2-5. ASSEMBLY AND PREPARATION FOR USE - Continued

UNPACKING EQUIPMENT - Continued
NOTE

Remove auxiliary equipment required for
operation from the transport case storage
compartments.

b. Transit Case
(1) Press pressure relief valve (1).

(2) Unfasten latches (2) securing upper
and lower sections.

(3) Remove upper section (3).

(4) Unfasten latches (4) and open clamps
(5) securing GRU in transit case.

(5) Remove GRU (6) from case.

(6) Inspect equipment for damage and
for loose or missing parts.

Auxiliary Equipment and Accessories

Transit Case

a. Dusting brush

b. Plumb bob assembly

c. Eyepiece prism (right angle)
d. Eyepiece sun filter

e. Spare lamps

f. Horizontal circle setting tool
g. Fuse

h. Rain and dust cover
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2-5. ASSEMBLY AND PREPARATION FOR USE - Continued

UNPACKING EQUIPMENT - Continued

CAUTION

Avoid exposure of the equipment to dust, soil
or other abrasive materials.

SETTING-UP GYROSCOPIC REFERENCES UNIT
(GRU) AND TRIPOD

a. Loosen leg clamp (1) on each leg of tripod.

b. Extend each leg to about 1/4 inch (.64 cm)
from full extension.

c. Tighten clamps (1) to secure adjustable
legs (2).

CAUTION

The legs of the tripod assembly are hinge-
mounted and can swing beyond a normal
standing position. Exercise care to avoid
spreading the legs excessively and knocking
the GRU against the ground surface.

d. Spread the tripod legs (1,2 and 3) outward
to obtain a level condition while standing
the unit (4) in a vertical position over a
selected location.

NOTE

Perform preventive maintenance checks and
services as specified in PMCS chart.
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2-5. ASSEMBLY AND PREPARATION FOR USE - Continued

AUXILIARY TRIPOD

CAUTION

Make sure that the auxiliary tripod is leveled
when setting up the equipment. Binding of
the tripod (6) legs may occur during adjust-
ment if the auxiliary tripod is not leveled.

NOTE

The GRU maybe operated with or without the
use of an auxiliary tripod. The auxiliary tripod
is used when operation of the equipment
from a standing position is required.

a. Spread auxiliary tripod legs (1) outward to
obtain a level condition while standing the
assembly in a vertical position over a
selected position.

b. Remove tripod adapter assembly (2) from
transport case storage compartment.

c. Center and position each tripod adapter
leg at the apex (3) of the auxiliary tripod

plate (2).

d.  Secure with bridge screw (4) attached to
tripod plate.

e. Place GRU (5) and tripod (6) on tripod
adapter assembly (2).

f. Place tripod leg spades (7) in receptacles
provided in each leg of the adapter assem-
bly.

g. Secure tripod (6) to adapter assembly (2)
with space latches (8).
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2-5. ASSEMBLY AND PREPARATION FOR USE - Continued

AUXILIARY TRIPOD - Continued

NOTE

If a plumb bob is to be used for centering the
instrument over a fixed reference point, use
the plumb bob assembly stored in the transit

case.

Insert extension hook (1) through the
bridge screw and attach to the pointer (2)
on the underside of GRU housing (3).

Attach plumb bob assembly to plumb
pointer (2).

Adjust cord length to position plumb bob
approximately over fixed reference point.

CAUTION

Make sure adapter assembly is firmly
attached.

Turn auxiliary tripod to position point of
plumb bob over the fixed reference
point. Check plumb bob extension hook (1)
to be sure that it is not touching the sides
of the bridge screw.

Q—-----1
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2-5. ASSEMBLY AND PREPARATION FOR USE - Continued

COARSE LEVELING OF UNIT

a. Coarse level the instrument by releasing
one of the tripod leg clamps (1).

b.  Adjust the leg (2) to obtain a level indica-
tion on the tripod circular level (3). Repeat
procedure for each of the other two legs.

c. If the unit is to be centered over a fixed \
reference point, extend the plumb pointer
(1) located on the bottom of the GRU hous-

ing (2)

d. Place the GRU on the ground so that the
pointer is close to the fixed point and
press leg spades (1) into the ground.

e. Release hold down clamps (2) on tripod (3)
and shift GRU in the tripod to position the
pointer over the fixed reference point.
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2-5. ASSEMBLY AND PREPARATION FOR USE - Continued

COARSE LEVELING OF UNIT — Continued 6 >

f. Rotate theodolite alidade (1) to position
objective end of telescope over the 3 D

NORTH mark on GRU. Tighten horizontal
tock (2). !

g. Preorient GRU (3) to NORTH by releasing
tripod hold-down clamps (4) and rotate
GRU in the tripod until the two magnetic
compass images coincide.

h. With telescope level, depress plunger (5)
on magnetic compass (6). \e—a\

NOTE

Check to ensure that the plumbing pointer is
still over the fixed reference point.

a. Conn
)

b. Connect DC power cable (4) to the POWER
receptacie () on ECU (2) and to a 22-23
Vdc power source.

NOTE

Auxiliary cabies and an AC-DC converter are
stored in the transpoit case for use as need- //‘5/
o %

c. Remove AC-DC converter and associated
cables from transport case.
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2-5. ASSEMBLY AND PREPARATION FOR USE - Continued

POWER CABLE INSTALLATION — Continued [D]

d. Remove protective caps (1 and 2) from
receptacles (3 and 4).

e. Connect the 115 Vac cable (5) between AC ® Joec O /
power source and input receptacle (3). //
f.  Connect power cable (6) between output
receptacle (4) on the converter (7) and the ® ®

power receptacle on the ECU.

C
118 voL s
60- 400

FINE-LEVELING OF UNIT

a. Rotate theodolite alidade (1) so that the
long axis of the plate level (2) is in the
same plane as one of the tripod legs (3).

o

Adijust fine-level control (4) to place th

bubble in the center of the level vial.
NOTE

If adjustment can not be made, proceed to
stepscandd.

c. Coarse level the instrument by releasing
one of the tripod leg clamps (1).

d. Adjust the leg (2) to obtain a level indica-
tion on the tripod circular level (3). Repeat
procedure for each of the other two legs.

e. Rotate the alidade 90 degrees and adjust
both the remaining legs.

f.  Continue the process until the alidade can
be rotated 360 degrees with no more than
+ 1/2 division displacement of the bubble.
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2-5. ASSEMBLY AND PREPARATION FOR USE - Continued

NIGHT OPERATION

rwnmnc I \ “

3 @
When operating in the dark, light from the \
]
N -

cage-uncage indicator is visible at 45 meters.

detection when security is required.

ON
a. Remove cap and chain (1) from hand lamp HAWD
connector (2) on ECU case (3). _ AM
b. Remove hand lamp assembly from ECU //l% M
lid. ‘.
c. Install hand lamp assembly on connector ’ , I \\-'/)

2).
BATTERY INSTALLATION

WARNING I

Corrosive Battery Electrolyte (Potassium
Hydroxide). Wear rubber gloves, apron, and
face shield when handling leaking batteries.
If potassium hydroxide is spilled on clothing
or other material, wash immediately with
clean water. If spilled on personnel, immedi-
ately start flushing the aftected area with
clean water. Continue washing until medical
assistance arrives.

a. Remove can and chain assemblies (1 and

2) from electrical connectors (3 and 4) on
battery (5).

wn
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2-5. ASSEMBLY AND PREPARATION FOR USE - Continued

BATTERY INSTALLATION - Continued

b. Connect battery adapter cable to the bat-
tery and power cable.
c. Connect power cable to the ECU.
2-6. INITIAL ADJUSTMENTS AND ROUTINE CHECKS
!
a. Adjust latitude switch (1) to correspond to CAGED /
the closest latitude of operation. Refer to 50 60
Table below for switch positions and cor- 2‘2 (;:)
responding latitudes of operation. 0 75
LATITUDE
P ot ot N\
Switch Position Latitude of Operation <
0 0-15 degrees
25 15-30 degrees
40 30-45 degrees
50 45-55 degrees
60 55-63 degrees
65 63-67 degrees
70 67-73 degrees x l
75 73-75 degrees T
|\ |
. just switch position to desired latitude A =k
of operation using a screwdriver. Q/\.(w.)
~ Chark nlata laval (1) tA varifu that thao \ ))
. UIIU.Lal\ Plcll"s 1ITvVor (1) ww Voiily i e \\ \__/]
equipment is level, and ensure that the
reference unit is correctly preoriented to
NORTH. SELF
TEST GC :
d. Place MODE SELECT switch (1) to THEO
ILLUM (2); verify that theodolite scale lamp \rneo BRAKE
is illuminated. LLUM PWR OFF ON

Rotate the THEQO BRT control (1) to gain

WAERLT LRSS =

desired intensity of theodolite lamps.
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2-6. INITIAL ADJUSTMENTS AND ROUTINE CHECKS - Continued

f. Place MODE SELECT switch (1) to SELF-
TEST (2); verify that PWR ON indicator (3)
is illuminated.

NOTE

When operating at night, the hand-lamp
assembly may be used to assist the operator.
With the hand-lamp assembly connected to
the HAND LAMP receptacle, place the HAND
LAMP switch to ON. Adjust the PANEL
ILLUM switch to get the desired lighting of
the panel. During day operations the PANEL
ILLUM switch is maintained in the DAY posi-
tion.

\SELF

TEST GC

THEQ

1LLUM
L PWR OFF ]

MODE SELECT

PWR ON 3

2-7. OPERATING PROCEDURE

NOTE

Prior to starting an azimuth determination,
the alignment of the horizontal circle shall be
checked and adjusted if necessary. Instruc-
tions for performing the alignment procedure
are provided in the following paragraph.

ALIGNMENT OF THEODOLITE HORIZONTAL CIRCLE TO REFERENCE MIRROR

a. Place the MODE SELECT switch (1) to

THEO ILLUM (2).

b.  Adjust reticle focus (1) to obtain a sharp,

clear focus of the reticle seen through the

telescope eyepiece (2).

SELF
TEST GC
2

\YHEO 1

ILLUM
PWR OFF

MODE SELECT
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2-7. OPERATING PROCEDURE - Continued

ALLIGNMENT OF THEODOLITE HORIZONTAL CIRCLE TO REFERENCE MIRROR — Continued

®

@

Release horizontal (1) and vertical locks (2)
on the theodolite (3).

Align telescope (4) to the mirror and tight-
en horizontal (1) and vertical locks (2).

Adjust azimuth (1) and elevation controls
(2) to center image accurately in reticle
pattern.

Adjust microscope focus control (1) and
THEO BRT control (2) until the horizontal
scale image (3) appears in clear focus.

OIRECT AevEASE
)

£393.00
LY . are a at

428078 4370

Adjust the micrometer control (1) to posi-
tion the fixed index mark of the horizontal
scale to the center of the nearest double
line.
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2-