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Change }
No. 4

TM 5-6675-231-15
TO 49A8-10-1
*C4
DEPARTMENTS OF THE ARMY
AND THE AIR FORCE
WASHINGTON, D.C., 15 August 1978

Operator, Organizational, Field and Depot Maintenance Manual
THEODOLITE, SURVEYING, DIRECTIONAL, 2/10 SEC.
DEGREE GRADUATION; 10.2 INCH LONG TELESCOPE W / ACCESSORIES
(WILD HEERBRUGG MODEL T-3) NSN 6675-00-382-9140
(WILD HEERBRUGG MODEL T3-1969) NSN 6675-00-411-5446

TM 5-6675-231-15/TO 49A8-10-1, 28 June 1963 is
changes as follows:

Cover and table of contents page are changed as shown
above.

Page 1. Immediately after title add the following:
Reporting Errors and Recommending Improvements

You can help improve this manual. If you find any
mistake or if you know of a way to improve the
procedures, 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, US Army
Troop Support and Aviation Materiel Readiness
Command, ATTN: DRSTSMTPS, 4300 Goodfellow
Blvd., St. Louis, Missouri 63120. A reply will be
furnished directly to you.

Page 2. The appendices are changed as follows:
Reference
Component of End Item List
Additional Authorization List

Appendix IV. Maintenance Allocation Chart

Expendable Supplies and Materials List

*This change supersedes C3, 25 June 1973

Page 3. Paragraph 1b is superseded as follows:

b.[ Appendix 1] contains a list of publications
applicable to this manual.[ Appendix Illcontains a list of
components of end item[_Appendix Il contains the
additional authorization list. Appendix IV contains the
maintenance allocation chart. [Appendix V]contains the
expendable supplies and materials list. The
organizational, field, and depot maintenance repair parts
and special tools list are listed in TM 5-6675-231-25P.

Paragraph 1d is deleted in its entirety.
Paragraph 1e is changed to read paragraph 1d.
Page 92. Change Maintenance

Allocation Chart" to read "Appendix IV, Maintenance

Allocation Chart" and add aftef Appendix 11l

[Appendix_1l.| After[ Appendix || add|"Appendix I
Components of End Item List".
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APPENDIX Il
COMPONENTS OF END ITEMS LIST

Section .

1. Scope
This appendix lists Intergral Components of and Basic
Issue Items (BII) for the Directional Theodolite to help
you inventory items required for safe and efficient
operation.

2. General
The components of end item list are divided into the
following sections:

a. Integral Components of the End
ltem. These items, when assembled, comprise the
Directional Theodolite and must accompany it whenever
it is transferred or turned in. These illustrations will help
you identify these items.

b.[ Section Ill. | Basic Issue Items. These are
minimum essential items required to place the
Directional Theodolite in operation, to operate it and to
perform emergency repairs. Although  shipped
separately packed, they must accompany the
Directional Theodolite during operation and whenever it
is transferred between accountable officers. The
illustrations will assist you with hard-to-identify items.
This manual is your authority to requisition replacement
Bll based on Table(s) of Organization and Equipment
(TOE)/Modification Table of Organization and
Equipment (MTOE) authorization of the end item.

3. Explanation of Columns
a. lllustration. This column is divided as follows.
(1) Figure Number. Indicates the figure
number of the illustration on which the
item is shown (if applicable).
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(2) Item Number. The number used to
identify item called out in the illustration.

b. National Stock Number (NSN). Indicates the
national stock number assigned to the end item which
will be used for requisitioning.

c. Part Number (P/N). Indicates the primary
number used by the manufacturer which controls the
design and characteristics of the item by means of its
engineering drawings, specifications, standards and
inspection requirements to identify an item or range of
items.

d. Description. Indicates the federal item name
and if required, a minimum description to identify the
item.

e. Location. The physical location of each item
listed is given in this column. The lists are designated to
inventory all items in one area of the major item before
moving on to an adjacent area.

f. Usable on Code. Not applicable.

g. Quantity Required (Qty Reqd). This column lists
the quantity of each item required for a complete major
item.

h. Quantity. This column is left blank for use
during inventory. Under the received column, list the
guantity you actually receive on your major item. The
date columns are for use when you inventory the major
item at a later date, such as for shipment to another site.
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Section Il. INTEGRAL COMPONENTS OF END ITEM
) @ ©) 4 ®) 6) @) ®)
ILLUSTRATION QUANTITY
(@) (b) NATIONAL PART NO. DESCRIPTION LOCA-|USABLE | QTY
FIG ITEM STOCK TION ON REQ RCV'D DATE DATE DATE
NO. NO. NUMBER CODE
6675-00-472- 130348 Cap. Dust 1
7060 (89905)
6675-01-014- 360473 Mirror 2
3516 (89905)
7 326747 Case Assy, 1
(89905) Consisting
of:
7 288983 Hood 1
(89905) Assy
7 6675-00-963- 138656-74 Base 1
6365 (89905) Assy
13 6675-00-127- 316083 Container 1
2857 (89905) Desiccant
6 6675-00-020- 311737 Case Assy, 1
9941 (89905) Shipping
6 5340-00-682- MS35647-3 Padlock 2
1508 (96906) w/2 Keys
Case, Acces-
sory
Consisting
of:
10 6675-00-446- NT3-260-492 Sunglass 1
1765 (89905) Assembly
10 6675-00-714- 216168 Sunglass Il 1
1336 (89905) Assembly
10 6675-00-714- 236600 Case Ac- 1
1337 (89905) cessory
10 6675-00-560- 214077 Cover In- 1
5654 (89905) strument
10 6675-00-446- XT16-116A Sunglass 1
1768 (89905) Assembly
10 6675-00-842- NT2-381-382- Prism As- 1
2124 383 (89905) sembly,
Eyepiece
Telescope
10 6675-00-842- NT2-312A Eyepiece 1
2123 (89905) Prism,
Microscope
Diagonal
10 6675-00-714- 19907 Eyepiece, 1
1331 (89905) Prism
Microscope
10 6675-00-446- T21-4GUS Fitting 2
1764 (89905) Assy Lamp
10 6675-00-863- 316081 Fitting 2
7471 (89905) Assy Lamp
No Part Box 1
Number Assembly,
Battery,
Consisting
of:
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Section Il. INTEGRAL COMPONENTS OF END ITEM (Cont’d)
) @ ©) 4 ®) 6) @) ®)
ILLUSTRATION QUANTITY
[€) (b) NATIONAL PART NO. DESCRIPTION LOCA-|USABLE | QTY
FIG ITEM STOCK TION ON REQ RCV'D DATE DATE DATE
NO. NO. NUMBER CODE
11 6675.00-490- 200819 Box, 1
9376 (89905) Battery
11 6150-00-378- XT2-72 Lead, Elec- 1
9500 (89905) trical
11 6135-00-937- EB329 Battery, 2
4118 (89905) Dummy
11 6675-00-714- 268034 Light 1
1375 (89905) Assy,
Hand
Tripod Assy 1
Consisting
of:
9 6675-01-036- 21A00800066 Tripod 1
2227 (89905)
9 6675-00-378- 3A63 Tripod
9525 (89905) Head
Cover
9 6675-00-026- 21A00700066 Tool Kit 1
2228 (89905) Case
14 5210-00-158- 243915 Plumb bob 1
1353 (89905) Assy
14 5120-00-169- 109153 Wrench 1
2880 (89905) Tripod
12 6675-00-560- NT3-371 Pack 1
5678 (89905) Rack
6675-00-838- XT3-16 Eyepiece 1
0840 (89905) Assy, 24X
Mounted on 243358 Eyepiece 1
Theodolite (89905) Assy, 30X
13 6650-00-838- NT3-305A Eyepiece 1
0842 (89905) Assy, 40X
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Section lll. BASIC ISSUE ITEMS
@ @ 3 4 ®) (6) ™ (8
ILLUSTRATION QUANTITY
(@) (b) NATIONAL PART NO. DESCRIPTION LOCA-| USABLE| QTY
FIG ITEM STOCK TION ON REQ RCV'D DATE DATE DATE
NO. NO. NUMBER CODE
10 7920-00-205- MILB43363 Brush, 1
0565 (89905) Dust
10 8330-00-965- KKC300 Chamois, 1
1722 (81349) 2inx 16
in
10 6675-00-446- 167226 Container, 1
1762 (89905) Lubricant
10 6675-00-353- 109334 Pin, 2
4103 (89905) Adjusting
10 5120-00-446- 166794 Screwdriver, 1
2860 (89905) Jeweler's
11 6675-00-859- 166370 Lamp, In- 4
5936 (89905) candescent
TM 5-6675-
231-15, Oper-
Organiational,
Field and
Depot
Maintenance
Manual

[Appendix Il After[Appendix Ilfadd "Appen-

dix Ill, Additional Authorization List".
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APPENDIX IlI
ADDITIONAL AUTHORIZATION LIST
Section I. INTRODUCTION
1. Scope have to be turned in with it. These items are authorized
to you by CTA, MTOE, TDA or JTA.
This appendix lists additional items you are
authorized for the support of the Directional Theodolite. 3. Explanation of Listing
2. General National stock number, descriptions and quantities
are provided to help you identify and request the
This list identifies items that do not have to additional items you require to sup port this equipment.
accompany the Directional Theodolite and that do not Usable On codes are not applicable.
Section Il. ADDITIONAL AUTHORIZATION LIST
) 2) ®3) (4)
National Stock Part Number Usable Qty
Number & FSCM Description on Code U/M Auth
6135-00-120-1020 BA30 (81349) Battery, Dry, 1.5 EA 8

Volts

After Appendix IV add "Appen-
dix V, Expendable Supplies and Materials List".
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APPENDIX V
EXPENDABLE SUPPLIES AND MATERIALS LIST

Section .

1. Scope

This appendix lists expendable supplies and
materials you will need to operate and maintain the
Directional Theodolite. These items are authorized to
you by CTA50-970, Expendable Items (except Medical,
Class V, Repair Parts and Heraldic Items).

2. Explanation of Columns

a. Column 1 Item Number. This number is
assigned to the entry in the listing and is referenced in
the narrative instructions to identify the material.

b. Column 2 Level. This column identifies the
lowest level of maintenance that requires the listed item.
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c. Column 3 National Stock Number. This is the
national stock number assigned to the item; use it to
request or requisition the item.

d. Column 4 Description. Indicates the federal
item name and, if required, a description to identify the
item. The last line for each item indicates the part
number followed by the Federal Supply Code for
Manufacturer (FSCM) in parenthesis, if applicable.

e. Column 5 Unit of Measure (U/M). Indicates the
measure used in performing the actual maintenance
function. This measure is expressed by a two-character
alphabetical abbreviation (e.g., each (ea), inch (in), pair
(pr), etc.). If the unit of measure differs from the unit of
issue, requisition the lowest unit of issue that will satisfy
your requirements.

Section Il. EXPENDABLE SUPPLIES AND MATERIALS LIST

1) (2) (3)

(4) ()

National
Item Stock

Number Level Number Description U/M
1 C 7920-00-401-8034 Cloth, Lint free, non-abrasive, General Purpose, BX
Part No. 1001 BX

2 C 9150-00-985-7244 Grease, Instrument and Aircraft (GIA) TU

MIL-G-23827

3 C 9150-00-252-6382 Oil, Clock and Watch OCW 5cc BT
4 C 6810-00-223-2739 Acetone Technical 1 pt can; Fed Spec MMM-A-185 PT
5 C 6850-00-664-5683 Cleaning Solvent Fed Spec. P-D-680 QT
6 C 6640-00-597-6745 Lens Tissue NNNP40TYPEICLASS2 4 x 6 in (81349) PK
7 C 5120-01-018-5908 Orange Sticks 13218E3063 (97403) PK
8 C 6850-00-680-2233 Desiccant, Activated, 1.5 Ib LB
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By Order of the Secretary of the Army:

BERNARD W. ROGERS
General, United States Army
Official: Chief of Staff
J. C. PENNINGTON
Brigadier General, United States Army
The Adjutant General

Distribution:

To be distributed in accordance with DA Form 12-25A, Operator maintenance requirements for Surveying Equipment.
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1. Scope

a. These instructions are for the use of the
personnel to whom the Wild Heerbrugg Model T-3
Theodolite is issued. Chapters 1 through 5 provide
information on the operation, preventive maintenance
services, and organizational maintenance of the
eguipment, accessories, components, and attachments.
provides information for field and depot
maintenance (3d, 4th, and 5th echelons). This manual

also provides descriptions of the main units and their
functions in relationship to other components.

b.[ Appendix 1] contains a list of publications
applicable to this manual. Appendix Il kontains the
maintenance allocation chart. contains the
list of basic issue items authorized the operator of this
equipment. The organizational, field, and depot
maintenance repair parts and special tool lists are listed
in TM 5-6675-231-25P.

c. Numbers in parentheses on illustrations indicate
guantity. Numbers preceding nomenclature callouts on
illustrations indicate the preferred maintenance
sequence.

d. Report all deficiencies in this manual on DA
Form 2028. Submit recommendations for changes,
additions, or deletions to the Commanding Officer, U.
S. Army Mobility Support Center, ATTN: SMOMS-MS
P. O. Box 119, Columbus 16, Ohio. Direct
communication is authorized.

e. Report all equipment improvement
recommendations as prescribed by TM 38-750.

2. Record and Report Forms

For record and report forms applicable to the
operator and organizational maintenance, refer to TM
38-750.

Note

Applicable forms, excluding
Standard Form 46, which is carried
by the operator, shall be kept in a
canvas bag mounted on the
equipment.

Section Il. DESCRIPTION AND DATA

3. Description

The Wild Heerbrugg Model T-3 Theodolite (figs. 1]
through |4) is a precision, directional type surveying and
tracking instrument. It has both vertical and horizontal
circle scales, calibrated in degrees for reading the value
of angles. Such readings are observed through the
microscope eyepiece[(fig. _3)] A micrometer circle
is provided for the interpolation of angle value
readings to 2/10 second degree accuracy. The
horizontal circle housing contains the 3 leveling screws

[fig. 1)]to which a star plate [fig. 1) for tripod mounting

is attached.
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Illumination of the vertical, horizontal, and micrometer
circles during daylight operation is accomplished by
adjusting the illumination mirrors (figs._1land [2)] A
battery-powered electrical illumination system is
provided for night operation. Eyepiece prisms for
attachment to the telescope and microscope eyepieces
during high-angle and astronomical observations are
contained in the accessory case. The telescope is
equipped with a 30-power eyepiece, optional eyepieces
of 24 and 40 power, which are stowed in the carrying
case base, and may be installed when necessary.
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Figure 1. Theodolite, front view.
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Figure 2. Theodolite, left side view.
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Figure 3. Theodolite, rear view.
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Figure 4. Theodolite, right side view.
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4. ldentification and Tabulated Data
a. lIdentification. The theodolite and carrying case
have the following identification markings:

(1) Theodolite. The manufacturer's name,
model, and serial humber are engraved
on the inverter prism cover.

(2) Carrying case hood. The manufacturer's
name, model, and serial number are
stenciled on the carrying case hood.

b. Tabulated Data.

(1) General.
Manufacturer..............cceevveeen. Wild Heerbrugg Ltd.
Heerbrugg, Switzerland.
Model.......ccoovviiii T-3
Telescope ......ccooevvvviiiiiieiiienns 24, 30, 40X (power)
Telescope length ................... 10.25 in. (inches)
Glass circles........ccceevvvennnenn. 360° (degrees)
Horizontal circle 5.5in.
diameter.
Horizontal circle 4 min. (minutes)
graduation.
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Vertical circle diameter 3.8 in.

Vertical circle 8 min.
graduation.
Micrometer circle 0.2" (second)
graduation.
Clear aperture of objective.....2.4 in.
Plate level sensitivity.............. 7" per m (millimeter)

Collimation level sensitivity ....12" per 2 mm
Coincidence adjustment of .....0.2"
collimation level.
Microscope magnification....... 37X
(2) Dimensions and weights.

Tripod (nontelescopic)............ 5 feet
Instrument ........cccooeeiiiiieiiinnnn. 25 Ib (pounds)
Carrying case........ccccuvvvnnnnnn. 81b

Pack rack .......ccccoooiiiiiin 41b

TrpOd oo 16 Ib

5. Difference in Models

This manual covers only the Wild Heerbrugg Model
T-3 Theodolite. No known unit differences exist for the
model covered by this manual.



CHAPTER 2

INSTALLATION AND OPERATION INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF EQUIPMENT

6. Unloading the Equipment

a. Theodolite. The theodolite is shipped in a
shipping case (fig.__5). Unloading the instrument
presents no problem since the loaded weight of the
shipping case is only 68 pounds.

Caution

Exercise care while unloading to
prevent damage to the theodolite.

b. Tripod and Accessories. The tripod and
accessories used with the theodolite are shipped in a
separate shipping container (fig._5). The gross weight
of the boxed tripod and accessories is 87 pounds. A
handtruck or manpower may be used to unload the
accessory container.

7. Unpacking the Equipment
a. Theodolite and Carrying Case

(1) Remove the 2 locks, unfasten the 2
captive screws, and open the shipping
case door [fig._6).

(2) Remove the theodolite carrying case from
the shipping case.

(3) Refer td figure 7 and remove the carrying

case hood.

(4) Refer td figure § and remove the carrying

case base.
Caution

Do not grasp the left side axis
bearing when lifting the theodolite.
Failure to observe this caution will
place undue pressure on the
collimation lever and make
readjustment necessary.

b. Tripod.
(1) Remove the cover from the tripod and
accessories shipping container|(fig. 5).

(2) Remove the tripod assembly|[(fig. 9) from
the shipping container.

c. Accessory Case. Remote the accessory case
[fig._10) from the shipping container.
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d. Battery Box. Remove the battery box |(fig. 11)
from the shipping container.

e. Pack Rack. Remove the pack rack[(fig. 12)

from the shipping container.

8. Inspecting and Servicing the Equipment

a. General. Perform the daily preventive
maintenance services [par. 29).

b. Carrying Case.

(1) Inspect the carrying case (fig.__8) for
dents, cracks, rust, defective clamps, and
carrying strap.

(2) Inspect the telescope eyepieces
for scratched or cracked lens, and
damaged threads.

(3) Inspect the light housings (fig.__13) for
broken glass and corroded or defective
contacts.

(4) Inspect the carrying case desiccant
for discoloration.

Note

Desiccant should be blue in color.
Pink desiccant indicates moisture
saturation and must be dehydrated
or replaced.

c. Theodolite.

(1) Visually inspect the theodolite for broken
or missing parts, cracked or scratched
lens and mirrors, loose or missing
hardware, and other indications of
damage.

(2) Rotate the three leveling screws

and inspect for rough travel and
instability.

(3) Inspect the vertical clamp (fig. 1) and

horizontal clamp (fig. 1) for improper
operation.

(4) Inspect the horizontal slow-motion screw

(fig. _3), vertical slow-motion screw

13), and combination slow motion screw

(fig._3) for improper operation.
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(6)
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A, THEODOLITE SHIPPING CASE.

B. TRIPOD AND ACCESSORIES SHIPPING CRATE.

EMC 6675-231-15/5

Figure 5. Theodolite shipping case and accessory container with dimensions.

Inspect the reticle mirror knob [{fig. 3),
micrometer drive knob (flg. _ 4), and
inverter knob for smooth operation
throughout their full travel.

Inspect the telescope focusing tube
[4), telescope eyepiece (fig. d), and
microscope eyepiece[(fig. _8) for smooth
operation throughout their full travel.

10

d. Tripod Assembly.

1)

(2)

Inspect the tripod assembly {fig. 9) for
damaged or missing parts and loose or
missing hardware.

Refer td_figure 14 and inspect the tripod
tool kit for damage. See that the plumb
bob assembly, tripod wrench, and two
adjusting pins are



Figure 6. Theodolite carrying case, removal and installation.

contained in the case and are in
serviceable condition.

e. Accessory Case.

@)

)
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Inspect the accessory case for damage
and defective zipper and snaps. Make
certain that the case contains the

components shown b

Inspect the telescope eyepiece prism,
microscope eyepiece prism, and the
telescope  eyepiece  sunglass  for
scratches, cracks, and damaged threads.
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Inspect the light housings for broken glass
and corroded or defective contacts.

Battery Box.
(1) Inspect the battery box (fig.__11) for

damage, rust, and defective clamps and
carrying handle. Make certain the box
contains all the components shown in

[figure 11]
(2) Turn the rheostat knob (fig. 11) through

its full travel. The movement should be
smooth and free of binding.



Figure 7.

AGO 5078A

Carrying case hood, removal and
installation.
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(3) Inspect all electrical contacts for loose
connections and corrosion.

(4) Inspect the hand light (fig._11) for broken
casing, defective switch, insecure or
damaged plug, and frayed insulation.

(5) Inspect the battery cable (fig.11) for
insecure or damaged plugs and frayed or
cracked insulation.

g. Pack Rack. Inspect the pack rack (fig. 12) for
damaged straps, insecure or defective buckles, torn
padding, and bent or damaged frame.

9. Setting-Up Instructions
a. Tripod. Refer and set up the
tripod.

b. Theodolite. Refer fo figure 15 and set up
the theodolite.

10. Equipment Conversion

a. General. During night or dark-day operation,
the reading circles are illuminated by installing the
illumination system which is contained in the battery box
and the accessory case. For high-angle and celestial
observations, the eyepiece prisms, contained in the
accessory case, are installed on the telescope and
microscope eyepieces.

b. Night or Dark-day Operations. Refer td figure
and install the illumination system.

c. High-angle Observations. Refer td_figure 17]
and install the eyepiece prisms and the telescope
eyepiece prism sunglass.

Warning

Severe eye damage can result from
performing observations against
direct sunlight without utilizing the
telescope eyepiece prism sunglass.



Figure 8. Carrying case base, removal and installation.
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Figure 9. Tripod assembly.

AGO 5078A
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ACCESSORY CASE

SCREWDRIVER

BRUSH

MICROSCOPE
EYEPIECE

PLASTIC

e TELESCOPE
CHAMOIS COVER

TELESCOPE EYEPIECE EYEPIECE

PRISM SUNGLASS N\, PRISM g

LIGHT HOUSING (2) == TELESCOPE

EYEPIECE
< i SUNGLASS
GREASE CONTAINER ADJUSTING PIN (2}

EMC 6675-231-15/10

Figure 10. Accessory case, unpacked view.
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~

)

LAMP(4)

HAND LIGHT SHADE

EMC 6675-231-15/11

Figure 11. Battery box, unpacked view.
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SHOULDER
STRAP (2}

PACK RACK

CHEST STRAP (2)

BUCKLE (2)

EMC 6675-231-15/12

Figure 12. Pack rack.
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Figure 13. Carrying case base.
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SCREW

g ADJUSTING

TRIPOD PIN (2)

TOOL KIT

TRIPOD
WRENCH X Y/

PLUMB BOB

ASSEMBLY
EMC 6675-231-15/14

Figure 14. Tripod tool kit, unpacked view.
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Figure 15. Tripod and theodolite, setting-up instructions.
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Figure 16. lllumination system, removal and installation
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NOTE: INSTALL EYEPIECE PRISM BY TURNING CLOCKWISE

INTO THE TELESCOPE AND MICROSCOPE EYEPIECES. IF
TELESCOPE EYEPIECE SUNGLASS 15 MOUNTED, IT MUST BE

' | n
. B & s

r

= l‘:;i:f-l!

{ ¢
MICROSCOPE EYEPIECE

E‘, &

g o

EMC 6675-231-15/17

Figure 17. Theodolite eyepiece prisms and sunglass, removal and installation

Section Il
11. Dismantling for Movement

a. Short Distances. For short distances in cleared,
level areas, the operator may carry the instrument
mounted on the tripod. If the instrument is carried while
mounted on the tripod, the operator should not carry it in

any position other than upright.

Caution
Exercise care when moving the
theodolite mounted on tripod.
Handle the instrument carefully.

Never subject it to bumps, jars, or
shocks. Never leave the instrument
unattended for long periods of time
unless it is returned to the carrying
case. Never carry the instrument
over the shoulder.

b. Long Distances.

MOVEMENT TO A NEW WORKSITE

(2) Handle the carrying case -carefully to
avoid sudden jolts, continued vibration, or
other shocks that might damage the
delicate parts of the instrument.

Do not drop the carrying case into a
vehicle or on the ground during
transportation.

Note. If the carrying case is accidentally
dropped, the instrument should be
thoroughly inspected for damage.

If the theodolite is to be carried long
distances by manpower, the pack rack
should be utilized.

3)

(4)

12. Setting-Up Instructions After Movement
Refer to[ paragraph 9 for setting-up instructions after
movement.

(1) When the theodolite must be moved for
long distances or over rough terrain, the
instrument should be transported in the
carrying case (fig._6).

Section Ill. CONTROLS AND INSTRUMENTS

13. General

This section describes, locates, illustrates, and furnishes
the operator or organizational maintenance personnel

14. Controls and Instruments

The purpose and normal
instruments will be found in

sufficient information about the various controls and

instruments for proper operation of the theodolite.

AGO 5078A 22
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1 Reference A
Figure 18. Controls and instruments.
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VERTICAL CLAMP,
LOCKS TELESCOPE IN
POSITION.

FRONT SIGHT. USED FOR
QUICK ORIENTATION OF

TELESCOPE OBJECTIVE. FRONT SIGHT'

MICROMETER CIRCLE
DRIVE KNOB. USED TO SET
MICROMETER CIRCLE IN
COINCIDENCE.

VERTICAL SLOW-MOTION SCREW.
USED FOR PRECISION VERTICAL

INVERTER KNOB. USED TO
ADJUSTMENT OF TELESCOPE

SELECT VERTICAL OR
-HORIZONTAL SCALE READING.

HORIZONTAL CLAMP.
LOCKS UPPER PART OF
THEODOLITE IN POSITION .

A
i

LEVELING SCREW (3). ]I
USED IN CONJUNCTION '
WITH PLATE LEVEL TO

H
LEYEL THE THEODOLITE. q v &vj'
Vo

HORIZONTAL CIRCLE DRIVE KNOB.
USED TO SET HORIZONTAL CIRCLE
IN COINCIDENCE . :

2 Reference B

ontinued
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HORIZONTAL CIRCLE SCALE

143

VERTICAL CIRCLE SCALE

\\\\\\\ 28

ull\HH‘“ l}”“l”!l iy
3 40 / /””////

MICROMETER CIRCLE SCALE

EMC 6675-231-15/18 (3)

3 Reference C

[Figure 18]Continued.

Section IV. OPERATION OF THEODOLITE

15. General

a. The instructions in this section are for the
information and guidance of the personnel responsible
for the operation of the theodolite.

b. The operator must know how to perform every
operation of which the theodolite is capable. This
section gives instructions on handling and preparation
for operation of the theodolite basic motions,
adjustments, and on coordinating the basic motions to
perform the specific tasks for which the equipment is
designed. Since nearly every job presents a different
problem, the operator may have to vary given
procedures to fit the individual job.

16. Adjustments

a. General. There are two types of adjustments
made on the theodolite: instrument and operational
adjustments. Instrument adjustments bring the
theodolite into proper operating condition with respect to
the interrelationship of its parts and are not normally
made in the field. Operational adjustments bring the
theodolite into proper relationship with the terrain being
surveyed, and are required each time

the theodolite is set up for actual surveying operations.
This paragraph covers instrument adjustments.

b. Plate Level. Refer tb figure 19 and adjust the

plate level.

c. Horizontal Slow-motion Screw. Refer td_figure]
[20]and adjust the horizontal slow-motion screw.

d. Vertical Slow-motion Screw. Refer td figure 20
and adjust the vertical slow-motion screw.

e. Collimation Slow-motion Screw. Refer td figure]
[20]and adjust the collimation slow-motion screw.

f. Horizontal Circle Drive. Refer td_figure 21]and
adjust the horizontal circle drive.

g. Leveling Screws. Refer tb figure 24 and adjust
the leveling screws.

h. Horizontal Collimation Error Adjustment. Refer

to| figure 23| and adjust the theodolite for horizontal

collimation error.

i. Collimation Level. Refer t¢ figure 24| and adjust

the collimation level.

AGO 5078A 25



STEP ). BRING THE PLATE LEVEL BUBBLE TO
AS MNEAR CENTER AS POSSIBLE.

2. WITH THE THEODOLITE IN THIS POSITION,
CORRECT ONE~-HALF OF THE BUBBLE
ERROR BY TURNING THE LEVELING SCREW.

3. USING THE ADJUSTING PIN (FIG. 10), TURN
THE PLATE LEVEL ADJUSTING SCREW TO
CORRECT THE OTHER HALF OF THE ERROR.

4. REPEAT THE ABOYE STEPS UNTIL THE
BUBBLE REMAINS CENTERED REGARDLESS
OF THE POSITION TO WHICH THE THEODOLITE
IS TRAVERSED.

EMC 6675-231-15/19

Figure 19. Plate level, adjustment.

17. Theodolite Operation
a. Set up the theodolite on the tripod [par. 9).
b. If necessary, install the illumination system
110).
Note
To operate the illumination system,
position the rheostat knob until
desired brilliance is obtained. Place
the hand light switch in the ON
position.
c. Install the eyepiece prisms as necessary
110).
d. Install the telescope eyepiece or telescope
eyepiece prism sunglass as necessary [par. 49).

e. Perform the daily preventive maintenance
services [par. 29).

f. Refer t¢ figure 25 and level the theodolite.
Warning
Severe eye damage can result from
performing observations against
direct sunlight without utilizing the
telescope sunglass.
g. Focus the telescope as follows:

(1) Direct the telescope toward a uniformly
light background. Turn the diopter ring on the telescope
eyepiece [(fig. P) until the crosslines are sharp and
black.

Note
Observe the setting on the diopter
ring (fig._2). This setting will remain
constant for the same observer but
will vary for other observers.

(2) Turn the telescope focusing tube [(fig. 4)
to bring into view a clear image of the object being
sighted.

h. The horizontal and vertical circle reading scales
are both observed through the microscope eyepiece
[3]. When the rib of the inverter knob is in a
horizontal position, the horizontal circle image appears
in the upper window. When the inverter knob is turned
with the rib in the vertical position, the vertical circle
image appears in the lower window. Simultaneously
with either of the circle images, the image of the
seconds scale is always visible in the lower window.

18. Operation in Extreme Cold (Below 0°F.)

With proper precautions and servicing, the
theodolite can be used in extreme cold. Its use is
limited only by the endurance of operating personnel
and conditions affecting visibility. The theodolite should
be kept out-of-doors or in unheated buildings for short
periods of nonuse. Extreme temperature changes will
induce internal stresses affecting accuracy and lenses
and prisms may become fogged. Theodolites to be
used under conditions of extreme cold should be
cleaned and all lubricants removed before being used.
Snowfall, winds, and refraction of light are some of the
conditions encountered at low temperatures.

Caution
Avoid subjecting the theodolite to
sudden changes in temperature.

19. Operation in Extreme Heat
Operation of the theodolite in extreme heat and
under the direct rays of the sun can cause
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Figure 20. Horizontal, vertical, and collimation slow-motion screws, adjustment.

internal stresses and distortion in the instrument and
produce poor sightings due to heat waves. If possible,
the theodolite and the instrumentman should be
protected from the direct sunlight by an umbrella or
other suitable means. Under these conditions, shorter
sightings will decrease the amount of sighting errors.
Taking sightings during early morning and late evening
will also minimize error magnitude. The use of suitable
dark glasses by the instrumentman will reduce eyestrain
and fatigue. If the theodolite is kept in a cool storage
place, it should be removed from storage in sufficient
time before use to allow the metal temperature to
approach that of the outside air.

20. Operation in Dusty or Sandy Areas

Special care must be given instruments which are being
used in dusty or sandy areas since both dust and sand
are highly abrasive. If dust

and sand are allowed to remain on threaded or sliding
surfaces, moving parts of the theodolite will soon bind
and the instrument will become inaccurate or
inoperable. The theodolite should be brushed frequently
and carefully wiped clean. Be extremely careful not to
scratch lens and prism surfaces during cleaning
operations. Always protect the instrument from blowing
dust and sand. Place a protective cover over the
theodolite when it is not in use.

21. Operation Under Rainy or Humid Conditions

In humid areas, a slight lowering of the temperature will
cause condensation of moisture and fogging of lenses
and prisms. Internal fogging can usually be removed by
placing the theodolite in a warm, dry place. Corrosion
caused by high humidity can be partially eliminated by
using warm, dry storage
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L et ¢ e g SR Y NPT ST 4_._._.-.-..-1--4'1

STEF 1. OPEN C‘IRCLE DRIVE KNOS C'DVER.

STEP . TURN KNOB UNTIL THE THREE MOUNTING
SCREWS CAN BE SEEN THROUGH THE HOLES
IN THE FACE OF THE KNOB.

STEP A CAREFULLY LOOSEN THE THREE SCREWS
JUST ENOUGH TO MOVE THE KNOB. MOVE
THE KNOB UPWARD OR DOWNWARD UNTIL
IT TURMS SMOOTHLY WITHOUT BACKLASH.

STEP 4. TIGHTEN THE THREE MOUNTING SCREWS.

'STEP 5. CLOSE THE CIRCLE DRIVE KNOB COVER.
EMC 6675=231-15/21
Figure 21. Horizontal circle drive, adjustment.

areas and desiccants. After use, dry the instrument
thoroughly with a soft, lint-free cloth.

AGO 5078A

22. Operation in Salt Water Areas

Salt is highly corrosive to metals. When operating
the theodolite in salt water areas, wipe the instrument
frequently with a soft, clean cloth. If the theodolite is
exposed to direct salt spray, it should be cleaned
thoroughly and should be returned to an instrument shop
for overhauling as soon as possible. Cleaning intervals
should be shortened considerably for theodolites
subjected to salt air exposure.

ADJUSTMENT:
<

LE\'!‘HIG SCREWS MUST
TURN THLY AND

" BACKLASH.
ADJUST PRESSURE BY
TURNING THE ADJUSTING'

Figure 22. Leveling screws adjustment.
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2,

MAKE A HORIZONTAL OBSERVATION ON AN OBJECT AND RECORD THE AZIMUTH READING.
REVERSE THE TELESCOPE AND ROTATE THE U-STANDARD UNTIL THE OBJECT IS AGAIN
IN FOCUS, OBSERVE THE NEW AZIMUTH READING. SUBTRACT 180°FROM THE LARGER
READING. IF THE VALUES ARE NOT EQUAL, A COLLIMATION ERROR IS INDICATED.. THE
TWO READINGS SHOULD NOW BE EQUAL. ANY DIFFERENCE BETWEEN READINGS IS EQUAL
TO TWICE THE COLLIMATION ERROR.

TO CORRECT THE COLLIMATION ERROR, OBSERVE THE MICROMETER SCALE AND TURN
THE MICROMETER KNOB UNTIL ONE~HALF THE DIFFERENCE FOUND IN STEP 2 15 COM=
PENSATED FOR ON THE MICROMETER SCALE. RESTORE THE COINCIDENCE OF THE
SCALE GRADUATIONS BY TURNING THE HORIZONTAL SLOW=MOTION S5CREW.

NOW THE TELESCOPE CROSSLINES MUST BE MOVED SIDEWAYS UNTIL THEY ARE ON THE
OBJECT AGAIN. TO MOVE THEM TO THE RIGHT, LOOSEN THE LEFT-SIDE ADJUSTING
SCREW AND GENTLY TIGHTEN, BY EQUAL AMOUNTS, THE OTHER TWO OBLIQUELY SPACED
ADJUSTING SCREWS. TO MOVE .THE CROSSLINES TO THE LEFT, THE TWO OBLIQUELY
SPACED ADJUSTING SCREWS MUST FIRST BE LOOSENED, BY EQUAL AMOUNTS, AND THE
LEFT SIDE ADJUSTING SCREW TIGHTENED, :

EMC 6675-231-15/23

Figure 23. Horizontal collimation error, adjustment.
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STEP 1.

2,

REFER TO FIGURE 24 AND, IF NEES!AE‘I’, ADJUST THE THEODOLITE FOR PROPER HORIZON=
TAL COLLIMATION.

TO TEST THE THEODOLITE FOR PROPER VERTICAL COLLIMATION, SIGHT THE YERTICAL

ANGLE TO A WELL DEFINED OBJECT AND RECORD THE READING. REVERSE THE TELESCOPE

w RESIGHT THE OBJECT. RECORD THE READING. HALYVE THE SECOND READING AND ADD
- THIS SHOULD GIVE EXACTLY THE READING OBTAINED IN THE FIRST POSITION.

TO ADJUST THE VERTICAL CIRCLE TO THE PROPER HEADIIIIG, PLACE THE TELESCOPE IN

THE FIRST POSITION. SET THE MICROMETER SCALE TO THE PROPER SECONDS READING
OBTAINED IN STEP 2. DIRECT THE TELESCOPE ON THE OBJECT.. USE THE VERTICAL SLOW=
MOTION SCREW AND BRING INTO COINCIDENCE THOSE GRADUATION LINES WHICH GIVE THE
PROPER READING.

TURN THE COLLIMATION LEYEL ADJUSTING SCREW TO BRING THE LEVEL BUBBLE TO CENTER.
REPEAT THE MEASUREMENT OF THE VERTICAL ANGLE AS IN STEP 2. ADD THE TWO READ-

INGS. THE SUM OF THE TWO READINGS SHOULD NOW BE WITHIN é SECONDS OF 1809. |F
NECESSARY REPEAT STEPS 2 THROUGH 4.

EMC 6675=-231=-15/24

Figure 24. Collimation level, adjustment.
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STEP 1.

NOTE:

UNLOCK THE HORIZONTAL CLAMP. ROTATE THE U-STANDARD UNTIL THE PLATELEVEL I$
PARALLEL TO A LINE JOINING ANY TWO LEVELING SCREWS. LOCK THE CLAMP.

TURN THE TWO LEVELING SCREWS THAT ARE PARALLEL WITH THE PLATE LEVEL
SIMULTANEQUSLY BUT IN OPPOSITE DIRECTIONS UNTIL THE LEVEL BUBBLE IS CENTERED.

UNLOCK THE,GLAMP. ROTATE THE U-STANDARD 90°. LOCK THE CLAMP. TURN THE THIRD
LEVELING SCREW UNTIL THE BUBBLE 15 CENTERED AGAIN.

UNLOCK THE . ROTATE THE U-STANDARD 180°. LOCK THE CLAMP, TURN THE SAME
I".E:IEUHG W$ AS IN STEP 3 AND REMOYE ONE=HALF OF ANY BUBBLE DISPLACEMENT THAT

IF AFTER STEP 4, THE BUBBLE IS MORE THANJ OR 4 DIVISIONS FROM CENTRALITY, THE
sunm‘}.sm BY MEANS OF THE PLATE LEVEL ADJUSTING SCREW. REFER TO

EMC 6115-231-15/28
Figure 25. Theodolite, leveling.

AGO 5078A 31



CHAPTER 3
OPERATOR AND ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I. OPERATOR AND ORGANIZATIONAL MAINTENANCE TOOLS AND EQUIPMENT

23. Special Tools and Equipment

The special tools required to perform organizational
maintenance on the theodolite are listed iff_table | and in
TM 5-6675-231-25P. References and illustrations
indicating the use of these tools are listed in the table.

The five-digit code preceding the stock number is the
Federal supply code number for the manufacturer of the
tool. No special equipment is required by organizational
maintenance personnel for performing maintenance on
the theodolite.

Table I. Special Tools

ltem FSN or part Figure Use
No. No.
Pin, adjusting 6675-353-4103 .ol | Adjust theodolite adjusting screws.
Wrench, tripod 5120-429-2949 Tripod leg adjustment, removal and
installation.

24. Basic Issue Tools and Equipment
Tools and repair parts issued with or authorized
for the theodolite are listed in the basic issue items list

Appendix Il

Section Il.

26. General Lubrication Information

All moving parts of the theodolite, both smooth and
threaded surfaces, are fitted within extremely fine
tolerances. For this reason,, most parts of the theodolite
are cleaned prior to lubrication. Any attempt to lubricate
the theodolite without first cleaning it may result in
damage to the instrument. Only those lubricants
approved for use on the theodolite will be used. No
lubrication will be performed in the field unless
specifically called for.

27. Detailed Lubrication Information

a. Care of Lubricants. Special care should be
taken to see that all surveying-instrument lubricants are
kept absolutely free from contamination by any foreign
substance. Containers must be stored in a clean, dry
place and wiped free of dirt or dust before they are
opened. All lids or bottle tops must be airtight.

b. Lubricants. No lubricants other than those
approved for use on the theodolite will be stocked.

25. Organizational Maintenance Repair Parts
Organizational maintenance repair parts are listed
and illustrated in TM 5-6675-231-25P.

LUBRICATION

Approved lubricants are non-corrosive, highly refined,
and must be free from all paint removing ingredients.
Ordinary machine oil is not an approved lubricant. The
following lubricants are approved for use on this
theodolite:

(1) OCW:; ail, clock and watch.
(2) GL; grease, aircraft and instrument.
c. Components Requiring Lubrication.

(1) Telescope axle bearing. Clean the area
between the right side axis bearing
[1), vertical clamp, and telescope axis.
Apply 1 drop of oil at the top of each
crack. Turn the telescope 180° and apply
1 drop of oil in the same cracks. Rotate
the telescope and simultaneously press
down and release the vertical clamp to
work the oil into the telescope axis. When
the axis is
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thoroughly lubricated, wipe off the excess oil with a
clean, lint-free cloth.

(2) Collimation lever bearing. Place 1 drop of
oil at the top of the crack between the
collimation lever [fig. _3) and the left side
axis bearing [fig. _3). Work the oil into the
crack by alternately pushing and releasing
the lower part of the collimation lever
against the spring of the collimation slow-
motion screw (fig._3). Wipe off all the
excess oil with a clean, lint-free cloth.

(3) Leveling screws. Turn the leveling screw
outward to the extreme length of
its travel. Clean it thoroughly with a
clean, lint-free cloth. Lubricate sparingly
and run the screw through its travel
several times to distribute the lubricant
evenly. Wipe off all excess lubricant.
Lubricate the other two leveling screws in
a similar manner.

(4) Spring plate. The sloped sides of the
spring plate (fig. 1), which contact the

leveling screws to hold them securely
against the star plate (fig. 1), should be

lubricated sparingly as required. Remove
the star plate Apply lubricant
sparingly to the sloped edges of the
openings in the spring plate (fig.__1).
Install the star plate (par. 54).

(5) Horizontal circle drive knob cover hinge.
Apply 1 drop of oil to the hinge pin in the
hinge of the horizontal circle drive knob
cover [fig._4). Carefully work the cover
forward, backward, up, and down to
distribute the oil over the working
surfaces. Wipe off all excess oil with a
clean, lint-free cloth.

d. Lubrication Procedure. Cleaning and lubrication
services, which require partial or complete disassembly
of the instrument, must be performed in the dust-free
atmosphere of an instrument repair shop and only by
qualified personnel.  Disassembling the instrument
under other conditions, especially where dust might filter
into recesses, will do more harm than good. Since the
lubricants must be applied sparingly, never use a
container with a spout, such as an oil can, to squirt oil on
parts or into assemblies.

Section lll. PREVENTIVE MAINTENANCE SERVICES

28. General

To insure that the theodolite is ready for operation at all
times, it must be inspected systematically, so that
defects may be discovered and corrected before they
result in serious damage or failure. The necessary
preventive maintenance services to be performed are
listed in [paragraphs 29 and 30.] The items numbers
indicate the sequence of minimum inspection
requirements. Defects discovered during operation of
the unit shall be noted for future correction, to be made
as soon as operation has ceased. Stop operation
immediately if a deficiency is noted during operation,
which would damage the equipment if operation were
continued. All deficiencies and shortcomings will be
recorded together with the corrective action taken on DA
Form 2404 (Equipment Inspection and Maintenance
Worksheet) at the earliest possible opportunity.

29. Daily Preventive Maintenance Services

This paragraph contains an illustrated tabulated
listing of preventive maintenance services which must
be performed by the operator. The item numbers are
listed consecutively and indicate the sequence of
minimum requirements. Refer to[Eigure 26 for the daily
preventive maintenance services.

30. Quarterly Preventive Maintenance Services

a. This paragraph contains an illustrated tabulated
listing of preventive maintenance services which must
be performed by organizational maintenance personnel
at quarterly intervals. A quarterly interval is equal to 3
calendar months, or 250 hours of operation, whichever
occurs first.

b. The item numbers are listed consecutively and
indicate the sequence of minimum requirements. Refer

to[ figure 27 for quarterly preventive maintenance

services
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PREVENTIVE MAINTENANCE SERVICES

DAILY

TM5 6B75-231-13

WIL0 HEERBRUGG MODEL T-3

THEODOLITE

ITEM PAR REF
} PACK RACK. Inspect rack foy serviceable condition 48
2 THEODOLITE. Inspect eyepieces, adjusting and clamping knobs, and adjusting
screws for proper operation. 1Inspect tenses, level vials, and mirross for
dryness, cleaniiness, and serviceable condition. Clean lenses, vials, and
mirrors.
3 ACCESSORY CASE. Inspect case for serviceability and presence of components.
4 CARRYING CASE. Inspect case for serviceabiltity. [Inspect desiccant for 47
proper color (blue). Dehydrate or replace desiccant of any other caler.
Inspect hase recess for presence of components.

Figure 26. Daily preventive maintenance services.
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{TEN PAR REF
5 TRIPOD. Inspect tripod for serviceable condition. [Inspect pouch for 57
serviceable condition and presence of components. tgéu
6 BATTERY B0X. (inspect box for presence of components. (nspect batteries 127
and wiring for serviceabie condition. Inspect rheostat for tight and clean
connections and proper operation.
] HAND LIGHT. Inspect light for serviceable condition and proper operatian. 129

[Figure 26-Continued.
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PREVENTIVE MAINTERNARCE SERVICES

QUARTERLY

THS 6675-231-15 THEQOGLITE.

WiLD HEERBRUGG WODEL T-3

ITEM PAR REF
1 PACK RACK. Inspect rack for serviceable condition. 48
2 THEODOLITE. Inspect eyepieces, adjusting and clamping knobs, and adjusting
screws for proper operation. (Inspect lenses, level vials, and mirrars for
dryness, cleanliness, and serviceable condition. Clean lenses, vials, and
mireors.
J ACCESSORY'CASE. Inspect case for serviceability and presence of components.
4 CARRYING CASE. lInspect case for serviceability. |Inspect desiccant far proper 41

cotor (blue). Dehydrate or replace desiccant of any other calor,

Inspect base
recess for presence of components.

Figure 27. Quarterly preventive maintenance services.
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ITEN PAR RE

5 TRIPOD. Inspect tripod for serviceable condition. [Inspect pouch for 57
serviceabhle condition and presence of components. tgéu
B BATTERY BOX. [Inspect box for presence of components. (Inspect batteries 127

and wiring for serviceable condition. Inspect rheostat for tight and clean
connections and proper operation.

7 HAND LIGHT. 1inspect light for serviceable condition and proper operation. 129

MSC 6675-231-15/25.2
ontinued.
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Section IV. OPERATOR'S MAINTENANCE

31. Lamp Replacement
Refer to[figure 28 land replace the lamps.

32. Battery Replacement
Refer to[figure 28land replace the batteries.

Section V. TROUBLESHOOTING

Figure 28. Lamp and battery, removal and installation.

33. General

This section provides information useful in
diagnosing and correcting unsatisfactory operation or
failure of the theodolite and its components. Each
trouble symptom stated is followed by a list of probable
causes of the trouble. The possible remedy
recommended is described opposite the probable cause.
Any trouble beyond the scope of organizational
maintenance will be reported to field maintenance, 3d
echelon.

34. Theodolite Will Not Seat Properly on Tripod
Head

Probable cause
Bridge screw improperly

Probable remedy
Restart the bridge screw

started. (par._9).
Star plate defective............. Replace star plate
[54).

Tripod head defective ......... Replace head [(par. 58).

35. Theodolite Will Not Stay on Line
Probable cause Probable remedy
Theodolite out of level......... Level the theodolite
[17).
Adjust horizontal collima-
tion or collimation level
(par. 16).

Horizontal collimation
or collimation level out
of adjustment.
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36. Plate Level Bubble Does Not Stay in Center
Probable case Possible remedy
Plate level out of adjust-  Adjust the level [par. 16).
ment.
37. Collimation Level Bubble Does Not Stay in
Center
Probable cause Possible remedy
Collimation level out of Adjust the level (par. 16).
adjustment.
38. Telescope Crosslines Will Not Focus
Probable cause Possible remedy
Telescope eyepiece defec- Replace the eyepiece (par.
tive. 50).
39. Circle and Micrometer Images Will Not Focus
Probable cause Possible remedy
Microscope eyepiece de- Replace the eyepiece (par.
fective. 50).
40. Lights on Vertical and Horizontal Circles
Unequal or Absent
Probable cause Possible remedy
Horizontal circle or Replace  the mirror (par.
vertical circle illuminat- 56).
ing mirror defective.

Probable cause
[llumination lamp defec-
tive.
41. lllumination System Faulty or Fails To Function
Probable cause Possible remedy
Batteries defective .............. Replace the batteries
[32).
42. Tripod Legs Will Not Lock in Position
Probable cause Possible remedy
Leg clamping screws Tighten or replace screws
loose or defective. [par. 58).
43. Horizontal Circle Hard To Move
Probable cause Possible remedy
Circle drive setting pinion  Adjust circle drive (par.
out of adjustment. 16).
44. Leveling Screws Too Tight or Too Loose
Probable cause Possible remedy
Leveling screws too tight  Adjust the screws (par. 16).
or too loose.
45. Telescope Turns Too Hard or Too Easily
Probable cause Possible remedy
Vertical clamp screw Loosen clamp screw.
improperly set.

Possible remedy
Replace lamp [(par. 31).

Section VI. CARRYING CASE AND PACK RACK

46. General

The carrying case for the theodolite is composed of
the metal hood and base. The carrying case provides a
convenient means of carrying the theodolite in the field
and serves as a dustproof and moistureproof container
for the instrument when it is in storage. The base has a
recess in the bottom which houses the desiccant
container and provides storage for the screwdriver,
24and 40-power telescope eyepiece assemblies, and
illumination light housings. The pack rack is used to
carry the theodolite, in its carrying case, when use of the
carrying case alone is impractical.
47. Carrying Case

a. Hood.

(1) Removal. Remove the hood [(par. 7).
(2) Disassembly. Refer to| figure 29| and

disassemble the hood.

(3) Cleaning, inspection, and repair.
(&) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
(b) Clean the strap with saddle soap.

(c) Inspect the straps for cracks, breaks, and
cuts. Inspect for worn mounting holes and
deterioration due to age.

(d) Inspect the lever pins for burs and wear.
Inspect the locking levers and lever
springs for burs, bends, and cracks.
Inspect for enlarged mounting holes.

(e) Inspect the hood for dents, cracks, and
holes. Inspect the bottom rim for out-of-
round.

() Remove all burs from the lever pins,
locking levers, and lever springs.
Straighten minor dents. Remove all
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Collar

Screw (6 rqr)
Belt

Rivet (6 rqr)
Washer (6 rqr)
Pin (2 rqr)
Setscrew (2 rqr)
Setscrew (2 rqr)
Lever (2 rqr)

(9)

(h)

EMC 6675-231=15/27

Figure 29. Carrying case, disassembly and reassembly.

10 Hook (2 rgr)
11 Pin (2 rqr)
12 Hook

13 Plate

14 Base

15 Pin (3 rqr)

16 Screw pin (3 rqr)

17 Lever (3 rqr)

18 Washer (3 rqr)

traces of rust and repaint where
necessary.

Straighten minor dents or bends in
the hood. Seal all cuts or holes in
the  hood. Repaint  where
necessary.

Replace all defective parts that
cannot be repaired.

(4) Reassembly. Refer to_figure 29 and

reassemble the hood.

(5) Installation. Install the hood (par. 7).
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b. Base.
1)
(2)

3)

19 Washer (3 rqr)

20 Knob (3 rqr)

21 Screw (spec) (3 rqr)

22 Rubber gasket

23 Desiccant container

24 Screw (6 rqr)

25 Eyepiece container (2 rqr)
26 Screw (2 rqr)

27 Cover

Removal. Remove the base|(par. 7).
Disassembly. Refer tq figure 29| and

disassemble the base.
Cleaning, inspection, and repair.

(8 Clean all metal parts with an
approved cleaning solvent and dry
thoroughly. Brush  threaded
surfaces free of any foreign matter.



(4)
()

Wipe the rubber washer clean with
a soft cloth.

(b) Inspect all threaded surfaces for
worn or damaged threads. Inspect
the lever nuts, slide levers, and
washers for burs and worn surfaces.

(c) Inspect the base for cracks and a
broken casting. Inspect the collar
for bends, breaks, and out-of-round.

(d) Inspect the rubber washer for
damage or hardening because of
age or excessive heat.

(e) Remove all burs from the base,
bolts, slide levers, lever nuts, and
collar. Straighten minor bends in
the collar and washers. Replace all
defective parts.

Reassembly. Refer td_figure 29 and
reassemble the base.

Installation. Install the base (par._7).

c. Desiccant and Container.

1)
(2)
3)

(4)
()

49. General

a. Telescope and Microscope Eyepieces.

Removal. Remove the desiccant
container (b above).
Disassembly. Refer td_figure 30| and

disassemble the desiccant container.
Cleaning and inspection.

(&) Clean all metal parts with an
approved cleaning solvent and dry
thoroughly.

(b) Inspect the sections of the container
for bends, breaks, and damaged
threads.

(c) Inspect the desiccant for color.
Serviceable desiccant is blue in
color. Pink desiccant indicates
moisture  saturation and the
desiccant must be dehydrated or
replaced.

(d) Replace the desiccant or container
as necessary.
Reassembly. Refer td figure 30 and
reassemble the desiccant container.
Installation. Install the desiccant container
(b above).

Section VII.

The

telescope eyepiece is used to focus the crosslines and

the objective point.

Three telescope eyepieces of 24,

30, and 40 power are provided for this purpose. The

48. Pack Rack
a. General.
The pack rack [fig. _12) is used for carrying the

theodolite in its carrying case.

The theodolite, in its

carrying case, is strapped in the pack rack which in turn
is carried on the operator's back.

b. Cleaning and Inspection.
(1) Clean all metal parts with an approved

(2)

cleaning solvent and dry thoroughly.
Clean the straps with saddle soap.

Inspect the pack rack for damage and
defects that would render it unserviceable.
Repair or replace a defective pack rack.

=)
e©©
(e UPPER
CONTAINER

SCREEN

@e— WINDOW

DR
RSy INNER
NS=o'/  CONTAINER

LOWER
CONTAINER

EMC 6675-231-15/28

Figure 30. Desiccant container, disassembly and

EYEPIECES

reassembly.

microscope eyepiece is used to bring the circle images

into focus.

b. Eyepiece Prisms.

The microscope eyepiece

prism and the telescope eyepiece prism perform the
functions of the conventional eyepieces
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listed in a above. In addition, they enable the
instrumentman to take sightings and readings up to the
zenith.

c. Sunglasses. Two sunglasses are furnished with
the theodolite. One is a triangular, three-color sunglass
that may be installed over the telescope eyepiece prism.
The other is a single-color sunglass that may be
installed over the telescope eyepiece. The function of
the sunglasses is to reduce glare when sightings or
observations are made against direct sunlight. When
not in use, the telescope eyepiece prism sunglass and
the telescope eyepiece sunglass are stowed in the
accessory case.

50. Telescope and Microscope Eyepieces
a. Removal. Refer tb_figure 31 and remove the
telescope and microscope eyepieces

i

Figure 31. Telescope and microscope eyepieces,
removal and installation.

b. Cleaning and Inspection.

(1) Carefully clean the metal parts of the
telescope and microscope eyepieces with
a clean, dry cloth.

(2) Remove dust or dirt from the lenses with
a soft brush, lense tissue, or an approved
cleaning solvent.

(3) Inspect the eyepieces for worn or
damaged threads, bent or broken metal
parts, and chipped, cracked, or etched
lenses. Replace defective eyepieces.

c. Installation. Refer td figure 31 and install the
telescope and microscope eyepieces.
51. Eyepiece Prisms

a. Removal. Refer tb figure 17 and remove the
eyepiece prisms.

b. Cleaning and Inspection.

(1) Clean all parts except the lenses with a
cloth dampened with an approved
cleaning solvent.

(2) Clean the external part of the lenses with
a soft brush, lens tissue, or an approved
cleaning solvent.

(3) Inspect the lenses for chips, cracks, and
fungus etching. Inspect the metal parts
for bends, breaks, and worn or damaged
threads.

(4) Replace all defective parts.

c. Installation. Refer t _figure 17 and install the
eyepiece prisms.
52. Sunglasses

a. General. The telescope eyepiece sunglass and
the telescope eyepiece sunglasd (fig. 1) are push-fit on
the telescope. When not installed, they are stowed in
the accessory case.

b. Cleaning and Inspection.

(1) Clean the metal part of the sunglass with
a cloth moistened .with an approved
cleaning solvent.

(2) Clean the external parts of the lens with a
soft brush, lens tissue, or an approved
cleaning solvent.

(3) Inspect the eyepiece for bent orO cracked
metal parts. Inspect the lens for chips,
cracks, and fungus etching.

(4) Replace a defective sunglass.
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Section VIIl. STAR PLATE

53. General
The star plate enables the operator to quickly and
accurately secure the theodolite to, and remove it from,
the tripod. This enables the operator to quickly move
the instrument from one station to another when closing
a traverse, or making measurements where speed and
extreme accuracy are required.
54. Star Plate
a. Removal. Refer o figure 32 and remove the
star plate.
b. Cleaning and Inspection.
(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
Clean the footscrews with a soft brush
dipped in an approved cleaning solvent.
(2) Inspect the star plate for burs, cracks,
breaks, or other defects.
(3) Correct all -deficiencies or report them to
field maintenance.
c. Installation. Refer t§ figure 32 and install the
star plate.

Figure 32. Star plate, removal and installation.

Section IX. ILLUMINATION MIRRORS

55. General

The horizontal circle illumination mirror and the
vertical circle illumination mirror are identical
assemblies used to reflect light inside the theodolite to
illuminate the vertical and horizontal circles.
56. lllumination Mirrors

a. Removal. Refer and remove the
illumination mirrors.

b. Cleaning and Inspection.

(1) Clean all metal parts with an
approved cleaning solvent and dry
thoroughly. Clean the mirror with a
camel's-hair brush, if dusty; clean
with a chamaois, if foggy.

(2) Inspect the hinge action for stiff or
loose movement. Oil sparingly, if
necessary, and wipe off all excess
oil.

(3) Inspect for a cracked or broken
mirror. Inspect the metal mount for
bends, cracks, and breaks.

(4) Replace a damaged or defective
mirror assembly.

c. Installation. Refer t¢ figure 33 and install the

illumination mirrors.
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Section X. TRIPOD ASSEMBLY, PLUMB BOB, AND TRIPOD WRENCH
instrument exactly over the station point.
wrench is used to tighten or loosen the clamping screws
under the tripod head to hold the tripod legs in position.
58. Tripod Assembly
a. Disassembly.

(1) Remove the tripod tool kit (fig. 15).
(2) Refer to| figure 34]and disassemble the

tripod assembly.

57. General

The tripod assembly is of the rigid-leg type which
consists of the tripod head, tripod leg assemblies, and
the cover plate. When the theodolite is being used for
surveying work and other precision measuring, it is
mounted on the tripod head. The plumb bob and tripod
wrench are kept in the tripod tool kit mounted on one of
the tripod legs. When the plumb bob is installed on the

tripod, it is possible to center the

OCoO~NOOOUTA WN P

PR PR R
ORWNRO

Leg (6 rqr)
Strap
Washer (2 rqr)
Screw (2 rqr)
Bracket
Screw (4 rqr)
Bracket
Screw (6 rqr)
Housing

Pin (3 rqr)
Screw (3 rqr)
Head

Cover
Washer
Bridge screw

Figure 34. Tripod assembly, disassembly and reassembly.

16
17
18
19
20
21
22
23
24
25
26
27
28
29
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Setscrew
Screw

Screw

Nut

Screw (6 rqr)
Bushing (3 rqr)
Screw (6 rqr)
Wedge (6 rqr)
Screw (3 rqr)
Shoe (3 rqr)
Bushing (3 rqr)
Spacer (3 rqr)
Spacer (3 rqr)
Nut (3 rqr)

The tripod



b. Cleaning and Inspection.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
Clean the wood parts with a soft cloth
moistened with water and dry thoroughly.
Clean the strap with a suitable cleaner.

(2) Inspect the tripod leg housings and cover
for burs, cracks, and wear. Inspect the
head and cover for burs, scratches,
cracks, and breaks. Inspect the bridge for
bends, burs, wear, and damage. Inspect
the clamps, shoes, and battery box
bracket for cracks, breaks, and wear.

(3) Inspect the strap for cuts, wear, and
damage. Inspect the wood legs for
cracks, splits, wear, and warping.

(4) Remove all burs and minor scratches.
Straighten minor dents and bends.
Varnish the wood legs if the protective
coating is worn or damaged.

(5) Replace all defective parts that cannot be
repaired.

c. Reassembly.

(1) Refer tol_figure 34] and reassemble the
tripod assembly.

(2) Install the tripod tool kit (fig._15).

59. Plumb Bob and Tripod Wrench
a. Plumb Bob.

(1) Disassembly. Refer td_figure 35| and

disassemble the plumb bob.
(2) Cleaning, inspection, and repair.
(@) Clean all metal parts with an

approved cleaning solvent and dry
thoroughly.

(b) Inspect the bayonet tube, ring, slide,
and plumb bob for signs of wear,
cracks, or breaks. Inspect the lugs
on the bayonet tube for burs.
Inspect the cords for wear.

BAYONET TUBE

SHORT CORD

&e— RING

=3+ SLIDE ADJUSTER

LONG CORD

PLUMB BOB

EMC 6675-231-15/33
Figure 35. Plumb bob, disassembly and reassembly

(c) Remove all burs and replace
damaged or defective parts. Use
new cords when reassembling the
plumb bob.

(3) Reassembly. Refer to_figure 35 and

reassemble the plumb bob.

b. Tripod Wrench. Remove the tripod wrench from
the tripod tool kit Clean the wrench with an
approved cleaning solvent and dry thoroughly. Inspect
the wrench for wear, burs, cracks, or breaks. Remove
minor burs from the wrench. Check to see if the wrench
engages the bolts on the tripod head in a satisfactory
manner. Replace a damaged or defective tripod
wrench. Stow the wrench in the tripod tool kit.

AGO 5078A 45



CHAPTER 4
DEMOLITION OF THEODOLITE TO PREVENT ENEMY USE

60. General

When capture or abandonment of the theodolite to
an enemy is imminent, the responsible unit commander
must make the decision either to destroy the equipment
or to render it inoperative. Based on this decision,
orders are issued which cover the desired extent of
destruction. Whatever method of demolition is
employed, it is essential to destroy the same vital parts
of all theodolites and all corresponding repair parts.

61. Demolition To Render the Theodolite
Inoperative

a. Demolition by Mechanical Means. Using a
hammer, bar, or other suitable tool, break all lenses,
level vials, telescope, microscope, U-standard, tripod
base, ground plate, and metal hood. Destroy the tripod,
battery box, and accessory case. Rip the field pack
apart.

b. Demolition by Burning. Pack oil-soaked rags,
canvas, or other flammable material around the
theodolite, leveling base, ground plate, metal hood,
tripod, battery box, field pack, and accessory case and

set fire to the pile. Be sure the burning is thorough and
complete before leaving.

c. Demolition by Submersion. Remove the
theodolite from the carrying case. Submerge the
instrument and all of its accessories in a body of water
to insure water damage and provide concealment. Salt
water will do the greatest damage to the metal parts.

62. Training

All operators should receive thorough training in the
destruction of the theodolite. Simulated destruction,
using all of the methods listed above, should be
included in the operator training program. It must be
emphasized in training that demolition operations are
usually necessitated by critical situations when time
available for carrying out destruction is limited. For this
reason, it is necessary that operators be thoroughly
familiar with all methods of destruction of equipment,
and be able to carry out demolition instructions without
reference to this or any other manual.
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CHAPTER 5
SHIPMENT AND LIMITED STORAGE

Section I. SHIPMENT WITHIN ZONE OF INTERIOR

63. Preparation of Theodolite for Shipment

a. General. Detailed instructions for the
preparation of Engineer equipment for domestic
shipment are outlined within this paragraph.

b. Inspection. Perform a complete inspection as
outlined in[paragraph 8|

c. Cleaning and Drying. Remove dust and dirt
from the theodolite a id dry thoroughly. Refer to TM 38-
230 for selection and application of cleaning and drying
methods. EXCEPTION: clean all lenses and external
prisms, using the camel's-hair brush provided with the
equipment.

d. Painting. Paint all surfaces where the paint has
been removed or damaged. Refer to TB ENG 60 for
detailed cleaning and painting instructions.

e. Lubrication. Refer to jparagrap , 27, and
for selection and application of lubricants and areas to
be lubricated.

f. Exterior Surfaces. When the instrument is to be
placed in its carrying case and shipping case, it is not
necessary to coat the machined ferrous metal surfaces
with preservative. If the cases have become damaged
or are not available, immediately after cleaning,
exposed threads and unpainted machined ferrous metal
surfaces of parts and accessories will be coated with
lubricants specifically approved for use on the
instrument.

g. Marking. Marking will conform Lo MILSTD-129
and fragile labels (DA LABEL 3, 4, or 5) will be affixed
to at least three surfaces of the theodolite shipping case.

h. Batteries and Cables. Batteries will be removed
from the battery box and packed in a suitable container.
Cables will be disconnected, holes and openings sealed,
and all terminals and connections wrapped and secured
with type Il, class 1, pressure-sensitive tape conforming
to Specification PPP-T-60.

i. Disassembly and Packing.

(1) Disassemble and pack the accessories

(reverse the instructions in

through e) in the accessory container.

(2) Refer tg_paragraph 47¢ and inspect the

desiccant. Replace  desiccant if
necessary. Reverse the instructions in
and pack the theodolite in
the carrying case.
Note
Refer to TM 38-230 for guidance in
selecting, fabricating, and packing a
suitable accessory container.
64. Loading the Theodolite for Shipment

a. Loading. Loading the instrument for shipment
can be accomplished by one man.

b. Shipping. Air transport is the best means of
shipping the theodolite, as such travel subjects the
instrument to a minimum of vibration, jolts, and stress
caused by abrupt starts and stops. The shipping cases
should be tied down securely and provision made
against the possibility of the instrument shipping case
being struck by loose objects or shifting freight.

Section Il. LIMITED STORAGE

65. Preparation of Theodolite for Storage
a. General. Prepare the theodolite for limited
storage in the same manner as outlined in

Limited storage is defined as storage not

to exceed 6 months. Refer to AR 743-505.
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b. Storage. Store the theodolite, tripod, and
accessories; in a dry, dust-free location where there is a
minimum of vibration.

66. Inspection and Maintenance of Theodolite in
Storage

Frequent inspection must be made to assure the
equipment is ready for immediate use. Frequency of
inspections will be prescribed by the

unit commander, taking into consideration such factors
as the physical condition of the storage area,
weatherproofing, vibrations, security from tampering or
pilferage, humidity, and temperature conditions. The
tripod and accessories must be inspected frequently
unless they are in hermetically sealed packages
containing adequate desiccants.
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CHAPTER 6
FIELD AND DEPOT MAINTENANCE INSTRUCTIONS

Section I. GENERAL

67. Scope

a. The following instructions are for field and depot
maintenance personnel. They contain information on
equipment maintenance that is beyond the scope of the
tools, equipment, personnel, or supplies normally
available to organizational maintenance.

b.includes the publications applicable to
field and depot maintenance. [Appendix Il contains the
maintenance allocation chart. The field and depot

maintenance repair parts and special tool lists are listed
in TM 5-6675-231-25P.

68. Record and Report Forms
For record and report forms applicable to field and depot
maintenance, refer to TM 38 750.
Note
Applicable forms, excluding
Standard Form46 which is carried by
the operator, shall be kept in a
canvas bag mounted on the
equipment.

Section Il. DESCRIPTION AND DATA

69. Description
For a complete description of the theodolite, see
D grap
70. Tabulated Data

a. General. This paragraph contains overhaul data
pertinent to field and depot maintenance personnel.

b. Time Standards. [ Table 1l lists the number of
man-hours required under normal conditions to perform
the indicated maintenance and repair for the theodolite.
Components are listed under the appropriate functional
index. The times listed are not intended to be rigid
standards. Under adverse conditions, the operations will
take longer; but under ideal conditions with highly skilled
instrument repairmen, most of the operations can be
accomplished in considerably less time.

Table ll. Time Standards

Hours

() Lubrication and Service
67 PRECISION INSTRUMENTS
6700 THEODOLITE
Theodolite
Clean (general)
(Use soft cloth free from
dirt and oil, only on ex-

Table Il. Time Stands-Continued

Hours

terior parts, not to in-
clude lens and mirrors.
Do not use water, oil, or
liquids when cleaning)...| 0.3
Clean (special)

(Use lens cloth to clean
mirrors and lens. Use
saddle soap on tripod ac-
cessory case when leather
becomes hard or dry. Use
linseed oil on tripod legs.
Use a very stiff brush
when cleaning canvas ac+

CESSOrY Case.) ....ceennnn. 0.4
(2) Remove and Replace
17 HOOD
1708 CARRYING CASES
Case assembly, carrying..... 0.1
Pack rack ........ccccoccvvniiinnn, 0.1

Case, shipping: Theodolite..[| 0.1

26 ACCESSORIES, PUBLICATIONS,
TEST EQUIPMENT AND TOOLS

2602 ACCESSORIES

Case, accessory ................. 0.2

Socket assembly, plumb bob...[ 0.1

Cover, plastic ..........ceeennnn. 0.1

Kit, tool: tripod ............cce..... 0.1
2604 SPECIAL TOOLS

Wrench, tripod ................... 0.1
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Table Il. Time Standards-Continued

Table Il. Time Standards-Continued

Hours

Hours

67 PRECISION INSTRUMENTS
6700 THEODOLITE
Theodolite

(includes adjustment) .............

6701 TELESCOPE ASSEMBLY
Axis, telescope
(includes removal and in-
stallation of reticle mirror,
vertical clamp, and tele-

scope tube.) .....cceeiiiiiiiiens

Tube, telescope
(includes removal and in-
stallation of eyepiece as-
sembly and objective as-

sembly)......ccciiii

Bearing, right side
(includes removal and in-
stallation of micrometer

assembly) ...,

Bearing, left side
(includes removal and in-

stallation of vertical circle) ..

6702 OPTICS

Objective assembly, telescope.......

Lens assembly, focus
(includes removal and in-
stallation of the reticle as-
sembly)

Reticle assembly, telescope
(includes removal and in-
stallation of microscope,

and telescope eyepieces)........

Eyepiece assembly, telescope,
(includes removal and in-

stallation of microscope) .........
Eyepiece, telescope .......cccccceeennen.
Microscope assembly ....................

Objective assembly, micro-
scope
Eyepiece, prisms, microscope

and telescope.........ccccuvvuinnennn.
Eyepiece, microscope ...................
Mirror assembly, illumination.........

Prisms, micrometer and ver-
tical circle

Mirror assembly, reticle .................

Lens assembly, vertical circle
(includes removal and installation

of left side bearing)................ccccc.

Circle, horizontal
(includes removal and in-

stallation of U-standard) ..........

Vertical circle assembly
(includes removal and in-
stallation of left side bear-

ing)

1.3

6.0

2.7

1.2

3.0

0.7

14

0.8

15
0.2
0.3
0.6
0.1
0.2
0.1
3.2
0.8
4.0

6.8

3.0

AGO 6018A
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Circle, micrometer ....................
Sunglass, telescope eyepiece ...
Micrometer assembly ................
Gunsight (front).........cccoooeeeiiees
Cap, dust, telescope..................

6703 MECHANICAL, STRUCTURAL,

AND PRECISION PARTS
Clamp assembly, vertical
(includes removal and in-
stallation of right side
telescope axis bearing) .......
Star plate
U-standard assembly
(includes removal and in-
stallation of horizontal
circle prism housing)...........
Screw, leveling
(includes adjustment and
removal and installation of
star plate)........cccceeeiiiiiiiines
Clamp assembly, horizontal
(includes removal and in-
stallation of horizontal
slow-motion screw) ............
Screw assemblies, slow-motion
(includes adjustment)..........
Base, housing assembly
(includes removal and in-
stallation of the horizontal
circle and circle drive).........
Circle drive assembly, hori-
zontal
(includes adjustment)..........
Housing, prism, horizontal
circle
(includes removal and in-
stallation of base housing
cover and leveling screws)..
6708 BATTERIES
Battery, dry cell ...
6709 LAMPS
Fitting, lamp ........cccciiiinnnn.
Lamp (bulb) ....ocoeiiiiiii
Light, hand 0.1
6718 MOUNTED CONNECTING
DEVICES
Socket, illumination ............
Contact ring
(includes removal and in-
stallation of U-standard)......
6719 MISCELLANEOUS WIRING
AND FITTINGS
Cable, electrical (internal)
(includes removal and in-
stallation of horizontal
circle)

2.0
0.1
0.4
0.4
0.1

1.6
0.3

6.0

1.2

0.8

1.1

8.0

0.8

3.2

0.2

0.1
0.1

0.4

6.8

7.2



Table Il. Time Standards-Continued Table Il. Time Standards-Continued

Hours Hours

6723 POWER SUPPLY 6725 TRIPODS

Battery box assembly .................ocee 0.2 TrpPOd oo 0.2

Cable, electrical.........cccccoeeiiiieiiieiiinnnnn. 0.1 Head assembly, tripod........... 0.5
6724 LEVELS Leg assembly, tripod ............. 0.5

Plate level assembly..........cccccoooeeiiiiee 0.7 Cover, tripod ........ccovvvveennnn. 0.1

Collimation level assembly .................. 1.2 82 MINERALS AND CHEMICALS

Collimation lever assembly.................. 1.2 Container, desiccant 0.2

Section Ill. SPECIAL TOOLS AND EQUIPMENT

71. Special Tools and Equipment 73. Specially Designed Tools and Equipment
No special tools or equipment are required by field The specially designed tools and equipment illustrated
and depot maintenance personnel for performing in[figure 36]and listed in[table 11l &re for field and depot
maintenance on the theodolite. maintenance personnel performing major overhaul work
on the theodolite. The tools and equipment listed in
72. Field and Depot Maintenance Repair Parts [table IIl_hre not available for issue, but must be
fabricated by qualified field and depot maintenance
Field and depot maintenance repair parts are listed personnel.

and illustrated in TM 5-6675-231-25P.

Table Ill. Specially Designed Tools

References

Item Figure Paragraph Use
Puller, horizontal circle............... [3dA 115 To remove and install the horizontal circle.
Tool, rotating prism mount......... [36B To remove and install the horizontal circle prism carrier.
Wrench, tripod base................... To remove and install the star plate nut.
Tool, adjusting and assembly .... | B6D To hold reticle mirror axis in position.
Tool, adjusting and assembly..... [102Hi03 To remove and install the eyepiece lens lockring.
Wrench, adjustable spanner....... [36F [108 To remove and install slow-motion screw spring housings.
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HORIZONTAL CIRCLE PULLER
HARD BRASS OR STEEL

A

089 D‘A.‘{
ROTATING PRISM
MOUNT TOOL TRIPOD BASE WRENCH
BODY - STEEL BODY - STEEL \
PINS - STEEL PINS — STEEL
B € emceers-205-15/26 O

_ 1 References A through C
Figure 36. Specially designed tools.
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EMC 6675-205-15/26 (2)

2 References D and E

ontinued
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Section IV. TROUBLESHOOTING

74. General

This section provides information useful in
diagnosing and correcting unsatisfactory operation or
failure of the theodolite and its components. Each
trouble symptom stated is followed by a list of probable
causes of trouble. The possible remedy recommended
is described opposite the probable cause.
75. Theodolite Will Not Seat Properly on Tripod
Head
Probable cause Possible remedy
Star plate defective.............. Replace or repair the star

plate (par. 95).

76. Theodolite Will Not Stay on Line
Probable cause Possible remedy
Vertical travel off line ........... Line up right side axis

bearing (par._122).

Aline or replace axis bear-

ing (par. 122).

Excessive right side axis
bearing side play.

Star plate loose or defec-  Tighten, replace, or repair
tive. star plate (par._95).

77. Leveling Screws Too Tight or Too Loose

Probable cause Possible remedy

Leveling screws dirty or Clean, repair, or replace
worn. leveling screws

[117).
Leveling screws out of Adjust leveling screws
adjustment. [par. 117).

78. Telescope Turns Too Hard or Too Easily

Probable cause Possible remedy

Right side axis bearing Replace axis bearing (par.
defective. 122).

Telescope axis worn............. Replace axis [par. 123).

79. Horizontal Circle Hard To Move

Probable cause Possible remedy

Horizontal circle drive de-  Repair, replace, or adjust
fective or out of adjust- circle drive (par._118).

ment.
Circle drive teeth dirty or Clean, repair, or replace
worn. circle drive teeth

and 118).
80. Plate Level Vial Defective
Probable cause Possible remedy

Defective bubble ................. Replace vial [par. 97).
Level vial broken ................. Replace vial (par. 97).
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81. Plate Level Bubble Does Not Stay in Center

Probable cause Possible remedy

Leveling screws loose or Adjust or replace screws
worn. (par. 117).

Plate level bubble jumps...... Replace level vid (par. 97).

82. Collimation Level Bubble Does Not Stay in Center

Probable cause Possible remedy

Level mounting loose .......... Tighten screws (par. 93).
Level bearing binds ............. Clean bearing (par. 93).
Level bubble jumps ............. Replace level vidl (par. 93).

83. lllumination System Fails To Function

Probable cause Possible remedy

Wiring defective Repair or replace wiring
and 129).

Clean ring or clean and
straighten points (par.

Faulty contact between
U-standard contact and

contact ring due to bent 115).
or dirty points and ring.

lllumination socket defec-  Replace socket [par. 119).
tive.

Battery box rheostat de- Replace rheostt (par. 129).
fective.

Battery box defective .......... Repair or replace battery

box (par. 128).

84. Horizontal Circle Has Unequal Light or No Light
Probable cause Possible remedy

lllumination system de- Refer to[paragraph 83|
fective.

[llumination prism dirty, Clean, tighten, or replace
fogged, etched, or loose. prism[(par. 110).

85. Vertical Circle Has Unequal Light or No Light
Probable cause Possible remedy

lllumination system de- Refer to[paragraph 83

fective.
Inverter prism dirty, Clean, tighten, or replace
loose, or etched. prism (par._100).
86. Horizontal Circle Graduations Unequal
Probable cause Possible remedy
[llumination prism im- Reinstall or replace prism
properly installed or (par. 110).
defective.
87. Horizontal Circle Graduations Not at Right
Angles to Line Dividing the Two Images
Probable cause Possible remedy
Horizontal circle prism Adjust horizontal prism
carrier too loose or carrier (par._111).
too tight.
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88. Vertical Circle Images Have Moved in Relation
to the Line Dividing the Two Images and to the
Reference Mark

Probable cause Possible remedy

89.
Light

Micrometer Circle Has Unequal Light or No

Probable cause
Micrometer circle prism

Possible remedy
Clean or replace prism

Vertical circle prism im Reinstall or replace prism dirty or defective. (par. 99).
properly installed or (par. 98). Defect in illumination Refer to|paragraph 83!
defective. system.
Section V. ILLUMINATION MIRRORS
90. General Clean the mirror with an approved

Two identical illumination mirrors are supplied with
the theodolite. The vertical circle illumination mirror
mounts on the vertical circle collar and the horizontal
circle illumination mirror mounts on the socket on the
horizontal base. The mirrors illuminate the vertical,
horizontal, and micrometer circles.

91. lllumination Mirrors
a. Removal. Refer and remove

the illumination mirrors.

b. Disassembly. Refer tol figure 37| and
disassemble the. illumination mirrors.

c. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.

SLEEVE

?o— TAPER PIN

cleaning solvent and polish it with lens
tissue or a lens cloth.

Inspect the mirror for cracks, breaks, and
loose backing.

Inspect the sleeve and mount for bends,
cracks, and burs. Inspect the pins for
burs, bends, and wear.

Remove minor burs and straighten all
slightly bent parts. Replace a damaged
mirror. Cement the mirror firmly in place
and let it dry thoroughly. Remove all
excess adhesive.

d. Reassembly. Refer {o figure 37]and reassemble
the illumination mirrors.

e. Installation. Refer t¢_paragraph 56 and install

the illumination mirrors.

(2)
3)

(4)

-MIRROR

AXLE PIN

EMC 6675-231-15/35

Figure 37. Illlumination mirrors, disassembly and reassembly.
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Section VI. COLLIMATION LEVEL AND LEVER ASSEMBLY

92. General
The collimation level and lever assembly is
provided to enable the operator to establish an exact
horizontal plane and to make precise measurements
relative to that plane.
93. Collimation Level and Lever Assembly
a. Removal.

(1) Remove the illumination mirror (par. 56).

(2) Refer to[figure 38| and remove the
collimation level and lever assembly.

b. Disassembly. Refer to[_figure 39] and
disassemble the collimation level and lever assembly.

c. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
Brush out all threaded surfaces with a
brush dipped in an approved cleaning
solvent. Polish the prism with lens tissue
or with a lens cloth.
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(2) Inspect all threaded surfaces for worn or
damaged threads. Inspect the prisms for
chips, scratches, and etchings. Inspect
the collimation lever, prism housing,
carrier, level vial housing, cover, level
cover, and sleeve for cracks, bends,
dents, burs, and wear.

(3) Remove all burs and straighten all dents
and bends. Replace defective parts that
cannot be repaired.

d. Reassembly. Refer {o figure 39 and reassemble
the collimation level and lever assembly.

e. Installation.

(1) Refer tol figure 38| and install
collimation level and lever assembly.

(2) Install the illumination mirror (par._56).
f. Adjustment. Refer tb figure 24] and adjust the

collimation level.

the
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NOTE: TO FREE COLLIMATION LEVER FROM ' i‘
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#

COLLIMATION SCREW, DEPRESS SPRING
HOUSING AND WITHDRAW LEVYER.

COLLIMATION LEVEL AND LEVER ASSEMBLY.

COLLIMATION LEVER

COLLIMATION
SLOW-MOTION

COLLIMATION SCREW
SCREW. O S |

SPRING HOUSING

,.

e e : iy
Figure 38. Collimation level and lever assembly, removal
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EMC 6675-231-15/37

Figure 39. Collimation level assembly, disassembly and reassembly.
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Section VII. STAR PLATE

94. General

The star plate provides the means for quickly
attaching the theodolite to the tripod. It is equipped with
a spring plate which furnishes the proper tension on the
three leveling screws.
95. Star Plate

a. Removal.
the star plate.

b. Disassembly.
disassemble the star plate.

c. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.

(2) Inspect all threaded surfaces for worn or
damaged threads.

(3) Inspect the star plate nut, spring plate,
and star plate for bends, cracks, burs,
breaks, and worn or damaged bearing
surfaces.

(4) Straighten minor dents and remove burs.
Refinish and polish scratched or scored
bearing surfaces.

(5) Replace all defective parts that cannot be
repaired.

d. Reassembly. Refer {o figure 40/ and reassemble

the star plate.

e. Installation. Refer td_paragraph 54 and install

the star plate.

Refer t and remove

to and

Refer

SPRING

]
B~ LOCKSCREW
NUT &) §@-— setscrew
SCREW

EMC 6675-231-15/38
Figure 40. Star plate, disassembly and reassembly.

Section VIIl. PLATE LEVEL, VERTICAL CIRCLE ILLUMINATION PRISM,
MICROMETER CIRCLE ILLUMINATION PRISM, AND INVERTER PRISM

96. General

The plate level is used in conjunction with the
leveling screws for precision leveling of the instrument.
The vertical circle illumination prism and micrometer
circle illumination prism direct the light to their
respective circles to permit their images to be viewed
through the microscope eyepiece. The inverter prism is
used to project either the horizontal or vertical circle
images or the microscope scale.
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97. Plate Level
a. Removal.
plate level.
b. Disassembly. Refer
disassemble the plate level.
c. Cleaning, Inspection, and Repair.
(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
Wipe off the vial and vial cover with a soft
cloth moistened with

Refer tb figure 41 and remove the
to|_figure 42| and
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Figure 41. Plate level, removal and installation.
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Setscrew
Mounting bracket
Il;gvel housing
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Screw (6 rqr)
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Plastic cover
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EMC 6675-231-15/40

9 Adjusting bracket
10 Spring
11 Plunger
12 Adjusting screw
14 %m% cap (2 )
ial ca rqr
16 Level v?al

Figure 42. Plate level, disassembly and reassembly.

f. Adjustment. Refer ta_paragraph 16| and adjust

the plate level.
98. Vertical Circle lllumination Prism
a. Removal.

an approved cleaning solvent. Clean all
threaded surfaces with a brush dipped in
an approved cleaning solvent.

Inspect the vial for cracks, etchings, and
defective bubble. Inspect the plastic vial
cover for cracks, splits, scratches, and
wear.

Inspect the brackets for cracks, burs, and
breaks.

Inspect the spring for wear and fatigue.
Inspect the plunger for burs and wear.
Inspect the screws for worn or damaged
threads. Inspect the housing for cracks or
other defects.

Remove all burs and replace all defective
parts.

d. Reassembly. Refer {o figure 42| and reassemble

the plate level.

Installation.
plate level.

Refer td_figure 41 and install the
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1)
(2)
3)

b. Disassembly.

Remove the collimation level and lever
assembly [par._93).
Remove the collimation slow-motion

screw (par. 108).
Refer td figure 43 and remove the vertical

circle illumination prism.

Refer to

and

disassemble the vertical circle illumination prism.
c. Cleaning, Inspection, and Repair.

1)
(2)
3)
(4)

Clean all metal parts with an approved
cleaning solvent and dry thoroughly.

Clean the prism with lens tissue or an
approved cleaning solvent.

Inspect the prism for
scratches, and etching.

Replace damaged or defective parts.

chips, cracks,
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d. Reassembly. Refer {ofigure 44] and reassemble

the vertical circle illumination prism.
e. Installation.

(par. 108).

micrometer circle illumination prism.

lens cloth.

(3) Inspect the prism for
scratches, and etching.

Figure 43. Vertical circle illumination prism,
removal and installation.

KEY

PRISM HOUSING

\ SETSCREW

ADJUSTING SCREW (2)

& —— PLATE scCRew

EMC 6675~231-15/42

Figure 44. Vertical circle illumination prism, disassembly and reassembly.
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(1) Refer td_figure 43 and install the vertical
circle illumination prism assembly.

(2) Install the collimation slow-motion screw

(3) Refer to_paragraph 93 and install the
collimation level and lever assembly.
99. Micrometer Circle lllumination Prism
a. Removal. Refer and remove the

b. Disassembly. Refer to[_figure 46] and

disassemble the micrometer circle illumination prism.
c. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.

(2) Clean the glass prism with lens tissue or a

chips, cracks,
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When the rib of the inverter knob is in a vertical
position, the vertical circle image will be seen in the
microscope window. When the rib is in a horizontal
position, the horizontal circle image will appear in the
microscope window.

b. Removal. Refer and remove the

inverter prism.

Figure 45. Micrometer circle illumination prism,
removal and installation.

Figure 47. Inverter prism, removal and installation.

c. Disassembly. Refer to|_figure 48| and
disassemble the inverter prism.

PRiSM

oy HOUSING

METAL "
PRISM

~

S v

:.\/

T
+SCREW (2) o

PLATE

EMC 6675-231-15/44

Figure 46. Micrometer circle illumination prism,
disassembly and reassembly.

(4) Replace all damaged or defective parts.
d. Reassembly. Refer and reassemble

the micrometer circle illumination.

e. Installation. Refer t¢_figure 45 and install the
micrometer circle illumination prism.
100. Inverter Prism

S
EMC 6675-231-15/46

a. General. The inverter prism is used to shift the 1 Setscrew T Bearin.
circle images seen in the microscope window from the 3 Prism 9 IS,ocating pin (2 rqr)
i i 4 Prism housing 10 Setscrew
vertical to the horizontal. 5 Serow 11 Kuoob
6 Axis 12 Screw

Figure 48. Inverter prism, disassembly and
reassembly.
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d. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
Carefully clean the inverter prism with a
lens cloth or with lens tissue.

(2) Inspect the plate, bracket, and housing for
burs, dents, bends, cracks, and other
damage. Inspect the bearing and axis for
burs, scratches, cracks, and wear.

(3) Inspect the inverter prism for chips,
scratches, cracks, and etching.

(4) Straighten minor dents and bends.
Remove all burs.

(5) Replace all damaged or defective parts.

e. Reassembly. Refer and reassemble
the inverter prism.

f. Installation. Refer td figure 47 and install the
inverter prism.

Section IX. MICROSCOPE, TELESCOPE, AND RETICLE MIRROR

101. General

The microscope is used to bring the horizontal,
vertical, and micrometer circle scales into proper focus.
The microscope eyepiece is knurled to assist the
operator in making this adjustment. The telescope
provides a means of .sighting and bringing into focus
the objective or target. The eyepiece is used to bring
the reticle crosslines into view. The focusing tube is
used to bring the objective into focus. The reticle
mirror, located in the telescope tube, is provided to
illuminate the reticle crosslines when the electrical
illumination system is utilized.

102. Microscope

a. Removal. Refer tq figure 49]and remove the
microscope.

b. Disassembly.
(1) Remove the microscope eyepiece

[50).
(2) Refer tol figure 50|and disassemble the
microscope.
SETSCREW—® _-TUBE

—

~——

HOUSING:  LENS SPACER \

* NOTE: TO REMOVE MICROSCOPE, TURN
DTAE e Miown o Wmm

(1) REMOVE s:ﬂcum
(2) REMOVE mcuomg

n l!tuﬂﬂ.t%cou

ove rmmt EYEPIECE END,
ING TUBE COUNTERCLOCKWISE,

EMC 6475-231-15/47

Figure 49. Microscope and telescope eyepiece end,
removal and installation.

LENS HOUSING LENS  SETSCREW.® C°VER

NG X ¢ @ el

LOCKRING SLEEVE

EMC 6675-231-15/48

Figure 50. Microscope, disassembly and reassembly.
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c. Cleaning, Inspection, and Repair.

(1) Clean all; metal parts with an approved
cleaning solvent and dry thoroughly.
Clean the lenses with lens tissue or a lens
cloth. Take care not to touch the lens
surfaces with the fingers. Clean threaded
parts with a small brush dipped in an
approved cleaning solvent and dry with a
clean, soft cloth.

(2) Inspect the lens, housings, and tube for
bends, dents, and burs. Inspect the
lenses for scratches, chips, cracks, and
etchings. Inspect all threaded surfaces
for worn or damaged threads.

(3) Remove all burs and straighten minor
dents and bends. Replace all defective
parts than cannot be repaired.

d. Reassembly.

(1) Refer to_figure 50| and reassemble the
microscope.
(2) Install the microscope eyepiece [par. 50).
e. Installation. Refer t¢_figure 49 and install the
microscope.

103. Telescope
a. Removal.

(1) Remove the microscope [(par. 102).
(2) Refer to[figure 49] and remove the

telescope eyepiece end.
(3) Refer to[figure 511 and remove the
telescope objective end.
b. Disassembly.

(1) Remove the telescope eyepiece
50).

(2) Refer tol figure 52|and disassemble the
telescope eyepiece end.

(3) Refer tol figure 53|and disassemble the
telescope objective end.

c. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
Clean the lenses with lens tissue or a lens
cloth, taking care not to touch lens
surfaces with the fingers. Clean threaded
parts with a small brush dipped in an
approved cleaning solvent and dry with a
clean, lint-free cloth.

66

Figure 51. Telescope objective end and reticle
mirror, removal and installation.
(2) Inspect the mounts and housing for

bends, dents, and cracks. Inspect the
rings for cracks, burs, and other damage.
Inspect the reticle for scratches, chips,
and damaged crosslines. Inspect the
tubes for dents, cracks, and breaks.
Inspect all threaded surfaces for worn or
damaged threads.

(3) Remove all burs and straighten minor
dents and bends.

(4) Replace all worn, damaged, or defective
parts as necessary.

d. Reassembly.

(1) Refer to_figure 53] and reassemble the
telescope objective end.
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19

Setscrew 15 Washer (spec) (8 rqr)
Ring 16 Reticle mount
Sleeve 17 Reticle
Bracket 18 Lockring
Knob 19 Sleeve
Spacer 20 Xnob
Lockring 21 Lens housing
Lockring 22 Spacer
Lens 23 Lens
Lens 24 Washer
Washer 25 Lens

ns 26 Lens mount
Mount 27 Screw (3 rgr)
Adjusting screw (8 rqr) 28 Setscrew

Figure 52. Telescope eyepiece end, disassembly and reassembly
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1 Objective cap 16 Screw (2 rqr)
2 Setscrew 17 Telescope axis
3 Lock cap 18 Telescope tube
4 Rubber washer 19 Screw (4 rqr)
5 Front sight 20 Rear sight (2 rqr)
6 Lens 21  Segment
7 Lens 22 Stopscrew
8 Mount 23 Setscrew
9 Setscrew 24 Knob
10 Setscrew (2 rqr) 256 Screw
11 Housing 26 Screw
12 Prism 27 Bushing
13 Plate 28 Axis
14 Screw (2 rqr) 29 Setscrew (2 rqr)
15 Bracket 30 Reticle mirror

Figure 53. Telescope objective end, reticle mirror, telescope tube and telescope axis,
disassembly and reassembly.
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(2) Refer tol figure 52|and reassemble the
telescope eyepiece end.

(3) Install the telescope eyepiece [par. 50).
e. Installation.

(1) Refer to[figure 511 and install the
telescope objective end.

(2) Refer to[figure 49] and install the
telescope eyepiece end.

(3) Install the microscope (par._102).

104. Reticle Mirror

a. General. The reticle mirror assembly is located
in the top of the telescope axis and provides illumination
of the reticle assembly when the electric illumination
system is used.

b. Removal. Refer tb figure 51 and remove the

reticle mirror.

c. Disassembly. Refer
disassemble the reticle mirror.

tol_figure 53| and

Section X.

105. General

The micrometer functions with both the vertical
circle and the horizontal circle. The vertical and
horizontal circles cover the degrees and minutes down
to 10-minute readings. The micrometer refines these
readings, through a 4-minute interval down to and
including 0.2-second readings.

106. Micrometer
a. Removal.
micrometer.

b. Disassembly. Refer
disassemble the micrometer.

c. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
Clean the lens, glass plates, and prisms
with a lens tissue or lens cloth.

Clean the micrometer circle with a lens
tissue or lens cloth, making sure that no
lint is left on the face of the circle after
cleaning.

Inspect the prisms, lens, and glass plates
for chips, cracks, scratches, and etching.
Inspect the micrometer cover for burs,
cracks, and wear.

Refer fo_figure 54 and remove the
to|_figure 55| and

)

©)

d. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
Clean the reticle mirror with a soft cloth
moistened with an approved cleaning
solvent.

Inspect the objective telescope washer,
objective lens housing, objective lens
ring, and sunshade for dents, burs,
cracks, and breaks. Inspect the reticle
mirror for scratches or damage. Inspect
the lens and lens assembly for scratches,
chips, cracks, and etchings.
(3) Remove all burs. Replace all defective
parts which cannot be repaired.

e. Reassembly. Refer and reassemble

the reticle mirror.

f. Installation.
reticle mirror.

)

Refer td_figure 51 and install the

MICROMETER
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(4) Inspect the bearing bracket,
retaining mount, levers, axis, and cam
wheel for bends, burs, and cracks.
Inspect the springs for distortion, breaks,

i

Figure 54. Micrometer, removal and installation.
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1 Mount 10 Wheel 19 Bearing bracket 28 Screw (spec) (2 rqr)
2 Setscrew (2 rqt) 11  Screw 20 Lens gg é,ez'er (4 )
3 Screw (2 rqr) 12 Setscrew 21 Ring 3 Pe‘screw (4 rqr
4 Setscrew (2 rqr) 13 Knob 22 Mount 3 Prgsm
5 Nut (spec) 14 Screw (2 rqr) 23 Setscrew rism .
6 Washer 15 Cover %g I;)‘Io_unt gi gggg‘e‘(” rqr)
i i rism
g k{;‘(i:;ometer circle }g Iéf;’:; plate 26 Prism 35 Screw (2 rqr)
9 Setscrew (2 rqr) 18 Glass plate 27 Spring (2 rqr‘) 36 Screw (2 rgr)

Figure 55. Micrometer, disassembly and reassembly.
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and fatigue. Inspect all threaded surfaces
for worn or damaged threads.

(5) Remove all burs and straighten minor
dents and bends. Replace the springs if
they are defective. Replace all worn or

damaged parts that cannot be repaired.

d. Reassembly. Refer {ofigure 55 and reassemble
the micrometer.

e. Installation.
micrometer.

Refer t§_figure 54 and install the

Section XI. HORIZONTAL, VERTICAL, AND COLLIMATION SLOW-MOTION SCREWS

107. General

The horizontal slow-motion screw is mounted on
the horizontal clamp and located on the right side of the
theodolite. It is used for precise pointing of the
instrument in a horizontal plane. The vertical slow-
motion screw is located on the right side of the
theodolite. It is used to accurately point the instrument
in a vertical plane. The collimation slow-motion screw is
located on the left side of the theodolite and is used to
determine the horizontal line of sight by bringing the two
ends of the collimation level bubble to coincidence.

108. Horizontal, Vertical, and Collimation Slow-

Motion Screws
a. Removal. Refer and remove the
horizontal, vertical, and collimation slowmotion screws.

b. Disassembly. Refer to| figure 57| and
disassemble the horizontal, vertical, and collimation
slow-motion screws.

c. Cleaning, Inspection, and Repair.

(1) Clean all parts with an approved cleaning
solvent and dry thoroughly. Clean all
threaded surfaces thoroughly with a small
brush dipped in an approved cleaning
solvent. Remove all grease and foreign
matter from the inside of the housing and
sleeves.

(2) Thoroughly clean the inside of the
adjusting knobs, split nuts, stop nuts, and
screw housings.

(3) Inspect all threaded surfaces for worn or
damaged threads. Inspect the springs for
wear, breaks, and fatigue. Inspect the
adjusting knobs for burs and wear.

(4) Inspect the pins, housings, and adjusting
screws for wear, bends, burs, and other
damage.

(5) Remove all burs. Replace all defective
parts that cannot be repaired.

71

d. Reassembly. Refer {o figure 57|and reassemble
the horizontal, vertical, and collimation slow-motion
SCrews.

e. Installation. Refer td_figure 568 and install the
horizontal, vertical, and collimation slowmotion screws.

Figure 56. Horizontal, vertical, and collimation
slow-motion screws, removal and installation.

AGO 5078A



6 11

<,
[E@@0 L

y—-m

]

L )

A 1 1

o
t 1 '5 Q/b? 8 1 10 { 27
) e €5 - (7 () S c@

]0 { ]QW

3 5 (7 8 i 13
L g ) e o Y

pr——

1 e

EMC 6675-231-15/55

B—Vertical slow-motion screw C—Collimation slow-motion screw

A-—Horizontal slow-motion screw

1 Sleeve 1 Sleeve 1 Sleeve

2 Spring 2 Spring 2 Spring

3 ousing 3 Housing 38 .Housing

4 Pin 4 Pin 4 Pin

5 Stop nut 5 Stop nut 5 Stop nut

6 Screw 6 Screw 6 Screw

7 Screw housing 7 Secrew housing 7 Screw housing
8 Split nut 8 Split nut 8 Split nut

9 Adjusting screw 9 Adjusting screw 9 Adjusting screw
10 Screw 10 Screw 10 Screw
11 Stop pin 11 Stop pin 11 Stop pin

12 Dowel piu 12 Dowel pin 12 Dowel pin

3 Knob 13 Knob 13 Knob

Figure 57. Horizontal, vertical, and collimation slow-motion screws, disassembly and reassembly
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Section Xll. HORIZONTAL CIRCLE ILLUMINATION PRISM AND HOUSING COVER,
HORIZONTAL CIRCLE PRISM CARRIER, AND ILLUMINATION CABLE CONNECTOR

109. General
The horizontal circle housing cover encloses the bottom
of the horizontal circle housing and serves as a mount
for the horizontal circle illumination prism. The
illumination prism directs light to the horizontal circle
prisms. The horizontal circle prisms transmit the circle
image to the microscope window and also provides light
for reading the micrometer circle. The cable connector
provides a means for connecting the electrical cable
from the contact ring to the socket.
110. Horizontal Circle Housing Cover and
Horizontal Circle lllumination Prism

a. Removal.

(1) Remove the leveling screws (par. 117).

(2) Refer to| figure 58| and remove the
horizontal circle housing cover and

horizontal circle illumination prism.

Figure 58. Horizontal circle housing cover and
horizontal circle illumination prism, removal and
installation.
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b. Disassembly. Refer to[ figure 59| and
disassemble the horizontal circle housing cover and
horizontal circle illumination prism.

c. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.

(2) Clean the prism and lens with a lens cloth
or lens tissue.

(3) Inspect the horizontal circle housing cover
for dents, cracks, or other defects.
Inspect all threaded parts for damaged or
worn threads.

(4) Inspect the prism and lens for cracks,
chips, etchings, and other damage.

(5) Replace all damaged or worn parts.

d. Reassembly. Refer and reassemble
the horizontal circle housing cover and horizontal circle
illumination prism.

e. Installation.

(1) Refer to| figure 58] and
horizontal circle housing cover.

(2) Install the leveling screws (par. 117).

111. Horizontal Circle Prism Carrier

a. Removal.

(1) Remove the horizontal
cover (par. 110).

(2) Refer to[figure 60] and remove the
horizontal circle prism carrier.

b. Disassembly. Refer to[ figure 61] and
disassemble the horizontal circle prism carrier.

c. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.

(2) Clean the lenses and prisms with a lens
cloth or lens tissue. Inspect the lenses
and prisms for cracks, chips, etchings,
and other damage.

(3) Inspect all lens, mounts, and the prism
carrier for bends, wear, and other
damage.

(4) Clean all threaded surfaces with a brush
dipped in an approved cleaning solvent.

install the

circle housing
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Prism cover
Screw (4 rqr)
Illumination prism
Prism housing
Lens

Screw (2 rqr)

1
2
3
4
5
6

MSC 6675-231-15/57

Socket

Circle housing cover
Screw (5 rqr)

Nut

Cable connector

=OWoo~

1
1

Figure 59. Horizontal circle housing cover, horizontal circle illumination prism, and
illumination cable connector, disassembly and reassembly.

(5) Remove all burs and straighten bent or
dented parts. Replace all damaged or
worn parts that are not repairable.

d. Reassembly. Refer to figure 61 and reassemble

the horizontal circle prism carrier.
e. Installation.

(1) Refer to[_figure 60] and
horizontal circle prism carrier.
Install the horizontal circle housing cover
(par._110).

lllumination Cable Connector
a. Removal and Disassembly.

(1) Disconnect the electrical lead [fig. 58).

install the

(2)

112.
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2 Refer to[ figure 59 |land remove and
disassemble the illumination cable connector.
b. Cleaning, Inspection, and Repair.

(1) Clean the connector with a dry, lintfree
cloth.

(2) Inspect the connector for cracks and other
damage.

(3) Inspect the threads for wear or other
damage.

(4) Replace a damaged or defective
connector.

c. Reassembly and Installation.

(1) Refer to[figure 59]and reassemble and
install the illumination cable connector.

(2) Connect the electrical lead[(fig. 58).
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TURN HORIZONTAL CIRCLE PRISM CARRIER
COUNTERCLOCKWISE TO REMOVE FROM INNER
VERTICAL CIRCLE.

HORIZONTAL CIRCLE HOUSING

NOTE: MAKE CERTAIN THAT LONGITUDINAL AXIS OF PRISM CARRIER IS POSITIONED BETWEEN THE LEVELING
SCREWS WHEN REMOYING THE CARRIER FROM THE HOUSING TO AVOID DAMAGE TO THE PRISMS. :

EMC 6675-231-15/58
Figure 60. Horizontal circle prism carrier, removal and installation.
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Brass strip (4 rqr)
Pickup prism (2 rqr)
Lens

Lens mount

Pickup prism carrier

Figure 61. Horizontal circle prism carrier, disassembly and reassembly.

Ui CO DD =

EMC 6675~231-15/59

Setscrew (12 rqr)
Setscrew

Lens

Lens mount

Hole LN Yo Y

Section XlIl. HORIZONTAL CLAMP, CLAMP RING, CONTACT RING, OUTER
VERTICAL AXIS, AND HORIZONTAL

113. General

The horizontal clamp is used to lock the upper part
of the theodolite in any desired position. The horizontal
slow-motion screw is incorporated in the clamp to
provide precise horizontal sighting. The clamp ring,
mounted on the top of the horizontal circle housing,
provides a locking surface for the clamp. The contact
ring provides a means for transferring electrical current
from the base to the upper part of the theodolite. The
outer vertical axis retains the horizontal circle mount
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and provides a seat for the bearings on which the U-
standard rotates.

114. Horizontal Clamp
a. Removal.
(1) Remove the horizontal slow-motion screw

(par. 108).
(2) Refer tol figure 62| and remove the

horizontal clamp.
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b. Disassembly. Refer to[_figure 63] and

disassemble the horizontal clamp.
c. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with a cloth
dampened with an approved cleaning
solvent and dry thoroughly.

(2) Inspect the clamp for burs, cracks,
breaks, and worn or damaged threads.

(3) Inspect the pins and jaw for scoring, burs,
and wear. Inspect the lever for wear,
cracks, and damage. Inspect the knob for
burs and damaged threaded surfaces.

(4) Remove all burs and minor scoring and
scratches from polished surfaces.

(5) Repair or replace all damaged or
defective parts.

d. Reassembly. Refer {o figure 63]and reassemble
the horizontal clamp.
e. Installation.

(1) Refer to[ figure 62] and install the
horizontal clamp.

(2) Install the horizontal slow-motion screw

(par. 108).

Figure 62. Horizontal clamp, removal and
installation.

o N
’;',/ 4 ’ﬁ\“\\ BN N
:: ‘ { I ". \\Q‘ l‘\ \\
\ \ ‘\ [ \“ \ 1
[N P
L
NN
\.E\:\\_/?l /' /
\~g”4 ’/
1 Washer (2 rqr) 6 Secrew (2 rqr) 11 Jaw
2 Lever 7 Insulation 12 Pin
3 Setscrew 8 Terminal 13 Knob
4 Clamp 9 Bushing 14 Stop screw
5 Pin 10 Screw (2 rar)

Figure 63. Horizontal clamp, disassembly and reassembly
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115. Clamp Ring, Contact Ring, Outer Vertical Axis, b. Disassembly. Refer to[_figure 65] and
and Horizontal Circle disassemble the horizontal circle.

a. Removal. c. Cleaning, Inspection, and Repair.
(1) Remove the inner vertical axis (par. 126). (1) Clean all metal parts with an approved
(2) Remove the horizontal clamp (par. _114). cleaning solvent and dry thoroughly.
(3) Refer td figure 64]and remove the clamp (2) Clean all threaded surfaces with a brush
ring, contact ring, outer vertical axis, and dipped in an approved cleaning solvent

horizontal circle.

NOTE: TO REMOVE OUTER VERTICAL AXIS, RENOVE FOUR RETAINING SCREWS THAT
SECURE AXIS TO HORIZONTAL CIRCLE SPLIT WASHER.

."‘h-,

. REMOVE LOCKRING BY TURNING COUNTERCLOCKWISE,

MOYE CLAM

CONTACT RING o
REMOVE SCREW (3).

HORIZONTAL CIRCLE HOUSING

o 'NOTE: WHEN THE AXIS RETAINING SCREWS ARE REMOVED, THE HORIZONTAL CIRCLE IS FREED AND
»© WILLFALL FROM THE UNDERSIDE OF THE HORIZONTAL CIRCLE HOUSING.

ai;":?"'-' e : ' ' e EMC 6675-231-15/62
Y gt e - .

Figure 64. Clamp ring, contact ring, outer vertical axis, and horizontal circle, removal and installation.
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Screw (5 rqr)

Washer (spec) (5 rqr)
Plastic washer (5 rgr)
Horizontal circle

OO DD -

(3) Clean the horizontal circle with a lens
cloth or lens tissue. Inspect the circle for
chips, cracks, or other damage. Inspect
the teeth of the circle mount for wear,
burs, and damage.

(4) Inspect the clamp ring, contact ring, and
outer vertical axis for dents, cracks, and
other defects.

(5) Inspect the ball bearings for
scratches, rust, and other defects.

wear,

EMC 6675--231-15/63

5 Circle mount

6 Washer (spec)
7 Screw (5 rqr)
8 Locknut (5 rqr)

Figure 65. Horizontal circle, disassembly and reassembly.

(6) Straighten all dents and replace all
damaged parts that cannot be repaired.

d. Reassembly. Refer {o figure 65 and reassemble
the horizontal circle.

e. Installation.

(1) Refer td_figure 64 and install the outer

vertical axis, contact ring, clamp ring, and
horizontal circle.

(2) Install the horizontal clamp (par. 114).
(3) Install the inner vertical axis (par._126).

Section XIV. LEVELING SCREWS, HORIZONTAL CIRCLE DRIVE, ILLUMINATION
SOCKET, AND HORIZONTAL CIRCLE HOUSING

116. General

The leveling screws are the means by which the
theodolite is precisely leveled as indicated by the plate
level. The horizontal circle drive is used to rotate the
horizontal circle to any desired position without rotating
the U-standard. The illumination socket, located on the
circle housing, provides a mount for the horizontal circle
illumination mirror and for the light housing when the
electrical illumination system is utilized. The horizontal
circle housing comprises the lower part of the theodolite
to which the leveling screws and star plate are mounted.
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It also supports the U-standard and contains the
horizontal circle and vertical axis.
117. Leveling Screws
a. Removal and Disassembly.
(1) Remove the star plate [par. 54).

(2) Refer to[figure 66] and remove and
disassemble the leveling screws.

b. Cleaning, Inspection, and Repair.

(1) Clean all parts with an approved cleaning
solvent and dry thoroughly.

(2) Inspect the threaded surfaces on the point
screw, knob, and nut for wear

AGO 5078A



Leveling screw (3 rqr)
Nut (3 rqr)
Bushing (3 rqr)
Bracket

Setscrew

Insulation

Clip

Sleeve

Screw

10 Bushing

11 Screw (2 rqr)

12 Locating pin (2 rqr)
13 Screw (3 rqr)

14 Housing

15 Locknut

16 Cap

17 Cover

18 Spring

19 Cover axis

O 00 ~ITH Ok CO DD =

Pin

Setscrew
Bracket

Screw

Drive

Rubber stop
Screw (2 rgr)
Bushing

Knob

Screw

Setscrew

Serew

Setscrew (2 rqr)
Washer (3 rqr)
Pin (2 rqr)
Clip

Screw (2 rqr)
Adjusting screw

Shoe clamp (3 rqr)

EMC 6675-231-15/64

Figure 66. Leveling screws, horizontal circle drive, illumination socket, and horizontal

circle housing, removal, disassembly, reassembly, and installation.

and damage. Inspect the point screw,
knob, nut, and cover for burs, bends, and
cracks. Inspect the screws for worn or
damaged threads and heads.
(3) Remove all burs and replace defective
parts.
c. Reassembly and Installation.

(1) Refer to figure 66]and reassemble and

install the leveling screws.

(2) Install the star plate (par. 54).

d. Adjustment.

118. Horizontal Circle Drive

Adjust the leveling screws

a. Removal and Disassembly. Refer td figure 66

and remove and disassemble the horizontal circle drive.

b. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.

(2) Inspect the drive and sleeve for wear,

burs, rust, and damage.

Inspect the two

washers for wear and defects.
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(3) Remove all burs and minor scratches.
Replace all damaged parts.

c. Reassembly and Installation. Refer t¢ figure 66|

and reassemble and install the horizontal circle drive.

d. Adjustment. Refer td paragraph 16 and adjust

the horizontal circle drive.

119. lllumination Socket

a. Removal and Disassembly. Refer td_figure 66
and remove and disassemble the illumination socket.

b. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.

(2) Inspect the insulation for cracks and other
defects. Inspect the mounting hardware
for worn or damaged threads.

(3) Replace all worn or defective parts.

c. Reassembly and Installation. Refer td figure 66}

and reassemble and install the illumination socket.

120. Horizontal Circle Housing
a. Removal.

(1) Remove the outer vertical axis

[115).
(2) Remove the horizontal circle drive

(3) Remove the illumination cable connector
(par._112).

(4) Remove the leveling screws [par. 117).

b. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.

(2) Inspect the housing for cracks, burs, and
other defects. Inspect the threaded
portions for worn or damaged threads.

(3) Remove all burs. Replace a defective
horizontal circle housing.

c. Installation.

(1) Install the leveling screws (par. 117).

(2) Install the illumination cable connector

(par. 112).
(3) Install the horizontal circle drive
[118).

(4) Install the outer vertical axis (par. 115).

Section XV. RIGHT SIDE AXIS BEARING, VERTICAL CLAMP, TELESCOPE AXIS, LEFT SIDE AXIS
BEARING, VERTICAL CIRCLE, VERTICAL CIRCLE HOUSING, AND VERTICAL CIRCLE PRISM CARRIER

121. General

The right side axis bearing serves as a support for
the right end of the telescope axis and houses the
micrometer circle assembly. The vertical clamp
assembly is mounted on the telescope axis and is used
to clamp the telescope in position at any point in the
vertical plane. The vertical clamp assembly works in
conjunction with the vertical slow-motion screw to make
slow and precise adjustments of the telescope in the
vertical plane.

122. Right Side Axis Bearing and Vertical Clamp
a. Removal.

(1) Remove the micrometer [par. 106).
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(2) Remove the vertical slow-motion screw

(par. 108).
(3) Remove the inverter prism (par. 100).
(4) Refer tq _figure 67 and remove the right

side axis bearing and vertical clamp.

b. Disassembly. Refer to| figure 68| and
disassemble the right side axis bearing and vertical
clamp.

c. Cleaning, Inspection, and Repair.
(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
(2) Inspect the right side axis bearing for burs
and cracked or broken casting. Inspect
the vertical clamp and
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STEP 1. REMOVE RIGHT ~SIDE COVER.

Figure 67. Right side axis bearing and vertical clamp, removal and installation.

lever for cracks, breaks, dents, and
excessive wear. Inspect all threaded
surfaces for worn or damaged threads.
Remove all burs and straighten minor
dents and bends. Replace all defective
parts that cannot be repaired.

d. Reassembly. Refer and reassemble
the vertical clamp and right side axis bearing.

e. Installation.

1)

(2)
3)

(4)

Refer and install the right side
axis bearing and vertical clamp.

Install the inverter prism (par._100).

Install the vertical slow-motion screw
[108).
Install the micrometer (par. _106).

123. Telescope Axis
a. Removal.

1)

Remove the telescope [(par. 103).
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(2)
3)

Remove the vertical clamp [par. 122).
Refer to and remove the

telescope axis.

b. Cleaning, Inspection, and Repair.

1)
(2)
3)

Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
Inspect the telescope axis for cracks,
breaks, burs, and damaged threads.
Remove all burs and straighten all dents
and bends. Replace all defective parts
that cannot be repaired.

c. Installation

1)

(2)
3)

Refer to| figure 69| and install the

telescope axis.

Install the vertical clamp (par._122).
Install the telescope objective end
[103).
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Lever
Screw

Pin (2 rqr)
Clamp
Screw
Lockring
Bearing

ESEe Y5 FNEVUR SR

EMC 6675-231-15/66

8 Setscrew (3 rqr)
9 Screw (2 rqr)
10 Stop screw
11 Knob
12 Pin
13 Jaw

Figure 68. Right side axis bearing and vertical clamp, disassembly and reassembly.

124. Left Side Axis Bearing, Vertical Circle, Vertical
Circle Housing, and Vertical Circle Prism
Carrier a. Removal.

(1) Remove the collimation level and lever
assembly|(par. 93).

(2) Remove the vertical circle illumination
prism [par. 98).

(3) Remove the telescope axis[(par. 123).

(4) Refer td_figure 70l and remove the left
side axis bearing, vertical circle, vertical
circle housing, and vertical circle prism
carrier.

b. Disassembly. Refer to[ figure 71] and
disassemble the left side axis bearing, vertical circle,
vertical circle housing, and vertical circle prism carrier.

c. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.

AGO 5078A

Clean all threaded parts with a brush
dipped in an approved cleaning solvent.

(2) Clean the lenses, and vertical circle
prisms with lens tissue or a lens cloth. Be
sure no lint remains on the vertical circle
after cleaning.

(3) Inspect the lenses and prisms for chips,
cracks, scratches, and etching. Inspect
the left side axis bearing and vertical
circle prism carrier for cracks, burs, and
wear.

(4) Inspect the circle holding spring plate,
prism mounts, vertical circle housing, and
lens mounts for bends, dents, burs,
cracks, and other damage.

(5) Remove all burs and straighten minor
dents and bends. Replace all damaged
parts that cannot be repaired.

d. Reassembly. Refer to figure 71 and reassemble

the vertical circle prism carrier, vertical
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CAUTION: MAKE CERTAIN THE AXIS AND TELESCOPE TUBE ARE WELL SUPPORTED BEFORE REMOVING
SCREWS.
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EMC 6675-231-15/67
Figure 69. Telescope axis, removal and installation.

housing, vertical circle, and left side axis bearing. (2) Install the telescope axis [(par. 123).
e. Installation. (3) Install the vertical circle illumination prism
(1) Refer t6 figure 70 and install the vertical (par. 98).
circle prism carrier, vertical circle housing, (4) Install the collimation level and lever
vertical circle, and left side axis bearing. assembly/|(par. 93).
AGO 6078A
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VERTICAL CIRCLE
HOUSING

SCREW (2).

EMC 6675-231-15/68

Figure 70. Left side axis bearing, vertical circle, vertical circle housing, and
vertical circle prism carrier, removal and installation.
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1 Bearing 16 Housing

2 Screw 17 Prism

3 Circle housing 18 Prism

4 Vertical circle 19 Prism

5 Spring plate 20 Setscrew (2 rqr)
6 Screw (6 rqr) 21 Screw (2 rqr)
7 Setscrew (2 rqr) 22  Screw (2 rqr)
8 Prism (2 rqr) 23 Housing

9 Band (4 rqr) 24 Prism

10 Setscrew (8 rqr) 25 Lens

11 Prism carrier 26 Housing

12 Lens housing 27 Lug

13 Lens 28 Electrical cable
14 Lens 29 Lug

15 Setscrew (6 rqr)

Figure 71. Left side axis bearing, vertical circle, vertical circle housing, and vertical
circle prism carrier, disassembly and reassembly.

Section XVI. U-STANDARD AND INNER VERTICAL AXIS

125. General
The U-standard is the upper part of the theodolite the horizontal circle housing by means of the horizontal
which rotates on the inner vertical axis and is secured to circle prism carrier. The U-standard supports the

AGO 5078A
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telescope, and contains the vertical circle, micrometer
circle, collimation level, slow-motion screws, plate level,
and prism. It permits revolving and aiming the
telescope in any azimuthal or vertical direction.

126. U-Standard and Inner Vertical Axis
a. Removal and Disassembly.

(1) Remove the telescope axis bearings

and 124).

(2) Remove the horizontal, vertical, and

collimation slow-motion screws [(par. 108).

(3) Remove the horizontal circle housing

:
(4) Remove the plate level[(par. 97).

Pilot connection pin
Pilot connection
Locating pin (2 xqr)
Locknut

Stop screw
U-standard

Screw (2 rqr)
Rubber stop (2 rqr)
Window housing

10 Window

11 Washer

12 Locknut

13 Setscrew

WO0 =TT DD

()

(6)

(7)

Remove the micrometer circle

illumination prism {par. 99J.

Remove the vertical circle illumination

prism {par. 98}.

Refer to[figure 72| and remove and
disassemble the U-standard and inner
vertical axis.

b. Cleaning, Inspection, and Repair.

1)

(2)

19—8

1817

Clip (2

Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
Clean the window and lens with lens
tissue or lens cloth.

Inspect the U-standard for cracks,
damaged bearing surfaces, and worn or
damaged threads. Inspect the win

EMC 6675-231-15/70
rqr)

Screw (2 rqr)
Lens housing

Lens
Sleeve
Screw

Inner vertical axis
Separator

Screw (2 rqr)

Ball bearing (24 rqr)
Stop screw

Screw (4 rqr)

Figure 72. U-standard and inner vertical axis, removal, disassembly,
reassembly, and installation.
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dow and lens for chips, cracks, and
etchings.

(3) Inspect the inner vertical axis for
excessive wear, burs, and damaged
threads.

(4) Remove all burs. Replace all defective
parts that cannot be repaired.

c. Reassembly and Installation.

(1) Refer to| figure 72| and reassemble and
install the inner vertical axis and U-
standard.

(2) Install the vertical circle illumination prism

(par. 98).

(3) Install the micrometer circle illumination

prism (par. 99).
(4) Install the plate level [par. 97).
(5) Install the horizontal circle housing
DA Q).

(6) Install the horizontal, vertical, and
collimation slow-motion screws [par, 108).

(7) Install the telescope axis bearings
and 124).

Section XVII. ILLUMINATION SYSTEM

127. General

The illumination system consists of two light
housings and a battery box with a rheostat to control the
intensity of light illuminating the horizontal, vertical, and
micrometer circles. A hand light that plugs into the
battery box is also provided for general external lighting
purposes.

128. Battery Box Assembly

a. Disassembly. Refer to| figure 73| and

disassemble the battery box assembly.
b. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.
Wipe all corrosion from terminals and
contacts. Wipe dirt and other foreign
matter from cables, lamp trunk, springs,
washers, and rheostat.

(2) Inspect the cables and contacts for
cracked, swollen, or damaged insulation,
broken wires, and defective terminals.
Inspect the springs for bends, breaks, and
fatigue.

(3) Inspect the lamp trunk for cracks and
other damage. Inspect the rheostat for
improper operation and other damage.
Inspect the sockets for cracks and wear.
Inspect the springs for bends, breaks, and
fatigue. Inspect the contacts and slide
lever for wear, burs, and bends.

(4) Inspect the battery box for dents, cracks,
and defective mounting bracket, clamps,
and carrying strap.

(5) Remove all burs and straighten minor
dents. Replace all defective parts that
cannot be repaired.

c. Reassembly. Refer {o figure 73 and reassemble

the battery box assembly.

129. Light Housings, Connector Cable, and Hand
Light

a. General. When not in use the light housings are
stowed in the accessory case, and the hand light and
connector cable are stowed in the battery box.

b. Disassembly. Refer to| figure 74| and

disassemble the light housings, connector cable, and
hand light.

c. Cleaning, Inspection, and Repair.

(1) Clean all metal parts with an approved
cleaning solvent and dry thoroughly.

(2) Inspect the lamps for defects. Inspect all
electrical contacts for breaks, wear, and
corrosion. Inspect the light housing glass
filter for damage.

(3) Inspect insulation for cracks, wear, and
damage. Inspect the electrical cable for
breaks and frayed insulation. Inspect the
cable connectors for breaks and defective
terminals.

(4) Inspect the housings and tubes for dents,
rust, burs, and other defects.

(5) Remove all burs and straighten minor
dents. Replace all defective parts that
cannot be repaired.

d. Reassembly. Refer and reassemble

the light housings, connector cable, and hand light.
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Rheostat

Terminal (3 rqr)
Screw (2 rqr)
Electrical cable
Insulation

Screw (2 rqr)

Socket (2 rqr)
Setscrew (4 rqr)
Washer (2 rqr) «
Dummy battery (2 rqr)
Axle (2 rqr)

Nut (2 rqr)

Lamp

Lamp housing (4 rqr)
Spring

Screw (2 rqr)
Electrical contact
Knob

Lever

EMC 6675-231-15/71

Lamp trunk
Screw (2 rqr)
Battery box
Setscrew
Rheostat knob
Pin
Washer
Strap
Electrical contact
Insulation
Spring

asher
Nut
Battery
Insulation
Electrical contaet
Nut (2 rqr)
Rivet (2 rqr)

Figure 73. Battery box assembly, disassembly and reassembly.
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1 Glass filter 19 Tube
2 Screw (4 rqr) 20 Contact screw
3 Bushing (4 rqr) 21 Tube
4 Electrical contact (2 rqr) 22 Housing
5 Insulation (2 rqr) 23 Adapter
6 Housing 24 Insulation
7 Cover 25 Nut
8 Lamp (2 rqr) 26 Screw
9 Socket 27 Tube
10 Housing 28 Screw
11 Electrical cable 29 Lever
12 Cap 30 Terminal
13 Terminal 31 Tuybe
14 Pin 32 Insulation
15 Connector (2 rqr) 33 Spring
16 Electrical cable 34 Spring
17 Lever 35 Screw
18 Secrew

i i sings, connector cable, and hand light, disassembly and reassembly.
Figure 74. Light housing AGO 5078A
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TB ENG 60 Preservation and Painting of Serviceable Corps of Engineer Equipment.

3. Preventive Maintenance

AR 750-5 Maintenance Responsibilities and Shop Operation.

TM 38.-750 The Army Equipment Record System and Procedures.

4. Publication Indexes

DA Pam 108-1 Index of Army Motion Pictures, Film Strips, Slides, and Phono-Record-
ings.

DA Pam 310-1 Index of Administrative Publications.

DA Pam 310-2 Index of Blank Forms.

DA Pam 310-3 Index of Training Publications.

DA Pam 810-4 Index of Technical Manuals, Technical Bulletins, Supply Bulletins, Lu-
brication Orders, and Modification Work Orders.

DA Pam 310-5 Index of Graphic Training Aids and Devices.

DA Pam 310-25 Index of Supply Manuals-Corps of Engineers.

5. Shipment and Limited Storage

AR 743-505 Storage of Supplies and Equipment, Limited Storage of Engineers Me-
chanical Equipment.

T™ 38-230 Preservation, Packaging, and Packing of Military Supplies and Equip-
ment.

6. Supply Publications

SM 10-C9100-SL Petroleum, Petroleum-Base Products, and Related Materiel.

TM 5-6675-231-25P Theodolite: Directional; 2/10 Sec. Degree Graduation; 10.2-In. Long Tele-
scope W/Accessories (Wild Heerbrugg Model T-8) FSN 6675-882-
9140.

7. Training Aids

FM 21-5 Military Training.

FM 21-6 Techniques of Military Instruction.

FM 21-380 Military Symbols.
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APPENDIX Il

MAINTENANCE ALLOCATION CHART

Section |.
1. General

This appendix contains explanations of all
maintenance and repair functions authorized the various
echelons. Section Il contains the maintenance
allocation chart.

2. Maintenance

Maintenance is any action taken to keep materiel in
a serviceable condition or to restore it to serviceability
when it is unserviceable. Maintenance of materiel
includes the following:

a. Service. To clean, preserve, and replenish fuel
and lubricants.

b. Adjust. To regulate periodically to prevent
malfunction.
c. Inspect. To verify serviceability and detect

incipient electrical or mechanical failure by scrutiny.

d. Test. To verify serviceability and detect
incipient electrical or mechanical failure by use of
special equipment such as gages, meters, and the like.

e. Replace. To substitute serviceable assemblies,

subassemblies, and parts for  unserviceable
components.
f. Repair. To restore an item to serviceable

condition through correction of a specific failure or
unserviceable condition. This function includes, but is
not limited to, inspecting, cleaning, preserving,
adjusting, replacing, welding, riveting, and straightening.

g. Aline. To adjust two or more components of an
electrical system so that their functions are properly
synchronized.

h. Calibrate. To determine, check, or rectify the
graduation of an instrument, weapon, or weapons
system, or components of a weapons system.

INTRODUCTION
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i. Overhaul. To restore an item to completely
serviceable condition as prescribed by published
serviceability standards. This is accomplished through
employment of the technique of "Inspect and Repair
Only as Necessary" (IROAN). Maximum utilization of
diagnostic and test equipment is combined with
minimum disassembly of the item during the overhaul
process.

3. Explanation of Columns

a. Functional Group. The functional group is a
numerical group set up on a functional basis. The
applicable functional grouping indexes (obtained from
the Corps of Engineers functional grouping indexes) are
listed on the MAC in the appropriate numerical
sequence. These indexes are normally set up in
accordance with their function and proximity to each
other.

b. Components and Related Operation. This
column contains the functional grouping index heading,
subgroup headings, and a brief description of the part
starting with the noun name. It also designates the
operations to be performed such as service, adjust,
inspect, test, replace, repair, and overhaul.

c. Echelons of Maintenance. This column contains
the various echelons of maintenance by number
designation. An X placed in the appropriate echelon
column in line with an indicated maintenance function
authorizes that echelon to perform the function. The X
indicates the lowest echelon responsible for performing
the function, but does not necessarily indicate repair
parts stockage at that level. Higher echelons are
authorized to perform the indicated functions of lower
echelons.

d. Remarks. This column lists  specific
maintenance functions, special tools, cross-references,
instructions, and the like pertinent to the operation being
performed.
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Section Il. MAINTENANCE ALLOCATION CHART

Func-
tional Components and related operation Echelons of
group maintenance Remarks
1 ‘ 2 ‘ 3 ‘ 4 ‘ 5
BODY; CAB; HOOD; HULL
08 Carrying Cases
Case Assembly, Carrying
LR TE] o] - To T X
[T} o7 L X
Pack Rack
LR TE] o] - To T X
REPAIN e X
Case, Shipping; Theodolite
LR TE] o] - To T X
REPAIN e X
22 ACCESSORIES, PUBLICATIONS, TEST EQUIPMENT AND TOOLS
[2602] Accessories
Case Assembly, Theodolite Accessory
LR T=] o] - To T X
LR} o7 L X
Cover, Plastic
LR TE] o] - To7 X
Kit, Tool
LR TE] o] - To7 X
Socket Assembly, Plumb Bob
LR TE] o] - To7 T X
[T} o7 L X
Special Tools
Wrench, Tripod
LR TE] o] - Vo X
[67 PRECISION INSTRUMENTS, MECHANICAL, OR ELECTRICAL
6700 Theodolite
Theodolite
SEIVICE ittt X External
Yo | L PPN X
LR T=] o] - To T X
REPAIN e X
OVErhaul .......vviiiiieiiii e X
6701 Telescope Assembly
Axis, Telescope
REPIACE .. X
LR} o7 L X
Tube, Telescope
REPIACE ..cooiiiiiiiii X
Bearing, Telescope Axis
REPIACE ...t X
6702] Optics
Objective Assembly, Telescope
SEIVICE oottt X External
LR TE] o] - To X
REPAIN e X
Lens Assembly, Focus
LR TE] o] - To X
Reticle Assembly, Telescope
LR T=] o] - To7 X
Focusing Assembly, Telescope
SEIVICE ittt X External
LR TE] o] - To T X
REPAIN e X
Eyepiece, Telescope
LR TE] o] - To X
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Section Il. MAINTENANCE ALLOCATION CHART

Func-
tional

group

Components and related operation

Echelons of
maintenance

1l2/3la

Remarks
5

Microscope Assembly

SEIVICE ittt

LR TE] o] - To7 3

LR} o 7= L
Objective Assembly, Microscope

LR T=] o] - Vo

[ T=] o7 L
Eyepiece Prism: Microscope and Telescope

SEIVICE .ottt

LR TE] o] - To T

[T} 0T L
Eyepiece, Microscope

LR TE] o] - To T
Mirror Assembly, lllumination

SEIVICE ..ottt

LR TE] o] - To T

[T} o7 L
Mirror Assembly, Telescope lllumination

o | L PPN

LR T=] o] - To7

[T o7 L
Prisms

LR T=] o] - To
Lens Assembly, Vertical Circle

LR TE] o] - To T

[ T=] o7 1
Circle, Horizontal

LR TE] o] - To T
Vertical Circle Assembly

LR TE] o] - To
Circle, Micrometer

LR TE] o] - To
Sunglass, Telescope Eyepiece

LR TE] o] - To7
Micrometer Assembly

LR E] o] - To7

REPAIN e
Gunsight

LR TE] o] - To
Cap, Dust

LR T=] o] - To7 T

Mechanical, Structural, and Precision Parts

Clamp Assembly, Vertical

LR T=] o] - To7 T

LR T=] o7 1
Base Plate, Starshaped

LR TE] o] - To T

LR T=] o7 L
U-Standard Assembly

LR TE] o] - To

LR T=] o7 L
Screw, Leveling Assembly, Leveling

o | L PPN

LR T=] o] - To

LR o7 L
Clamp Assembly

LR TE] o] - To7

LR T=] o7 L

x X

XX XX

X X X XX X XX

X X

External
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Section Il. MAINTENANCE ALLOCATION CHART

Func-
tional

group

Components and related operation

Echelons of
maintenance

1‘2‘3‘4‘5

Remarks

6708

6718

6723

6724

Screw Assemblies, Slow Motion, Horizontal, Vertical, and
Collimation
o | L SRR
LR TE] o] - To T
[T} o7 L
Base, Housing Assembly
LR TE] o] - To
LR T=] o 7= L
Circle Drive Assembly, Horizontal
Yo | L SRR
LR TE] o] - Vo T
LR} o7 L
Housing, Prism, Horizontal Circle
LR TE] o] - To7 1
Batteries
Battery, Dry Cell
LR TE] o] - To
Lamps
Fitting, Lamp
SEIVICE ittt
LR LE] o] - To7 T
LR} o 7= L
Lamp, Battery Box
LR TZ] o] - To T
Light, Hand
SEIVICE ittt
LR TE] o] - Vo7 T
[ T=] o7 L
Mounted Connecting Devices
Socket, Optical Plumbing Device, Light
LR TE] o] - To7
Contact Ring
LR TE] o] - To
Miscellaneous Wiring and Fittings
Cable, Electrical (Internal)
LR TE] o] - To7 1
Power Supply
Battery Box Assembly
SEIVICE ittt
LR E] o] - Vo
[ T=] o7 L
Cable, Electrical
LR TE] o] - To7
LR T=] o7 L
Levels
Plate, Level Assembly
o | L PPN
LR T=] o] - To7 T
L=} o7 L
Collimation Assembly, lllumination
o | L PPN
LR TE] o] Vo
[T o7 L
Collimation Lever Assembly
LR TE] o] - To7
LR T=] o7 L

External

External

External
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Section Il. MAINTENANCE ALLOCATION CHART

Func-
tional Components and related operation Echelons of
group maintenance Remarks
1 ‘ 2 ‘ 3 ‘ 4 ‘ 5
6725 Tripods
Tripod
SEIVICE ..ottt X
LR TE] o] - To T X
LR T=] o7 L X
Head Assembly, Tripod
LR TE] o] - To T X
[T} 0T L X
Leg Assembly
LR TE] o] - To X
LR T=] o 7= L X
Cover Tripod
LR TE] o] - To X
82 MINERALS AND CHEMICALS
Desslcant
SEIVICE ottt X
LR TE] o] - To X
Container, Ground Plate
SEIVICE .ottt X
LR TE] o] - To X
AGO 5078A
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APPENDIX Il

BASIC ISSUE ITEMS LIST

1. General
Section

Section |.

Il lists the accessories, tools, and

publications required in 1st echelon maintenance and
operation, initially issued with, or authorized for the

theodolite.

2. Explanation of Columns

a. Source Codes.

The information provided in

each column is as follows:

1)

(2)

Technical service. This column lists the
basic number (or symbol) of the technical
service assigned supply responsibility for
the part. Blank spaces denote Corps of
Engineers supply responsibility. General
Engineer supply parts are identified by the
letters GE in parentheses, following the
nomenclature in the description column.
Other technical services basic numbers
(or symbols) are 10-Quartermaster Corps
11-Signal Corps 12-Adjutant General's
Corps

Source. The selection status and source
of supply for each part are indicated by
one of the following code symbols:

(a) P-applied to high-mortality repair
parts which are stocked in or
supplied from the technical service
depot system, and authorized for
use at indicated maintenance
echelons.

(b) P1-applied to repair parts which are
low-mortality parts, stocked in or

supplied from technical service
depots, and authorized  for
installation at indicated

maintenance echelons.

(c) M-applied to repair parts which are
not procured or stocked but are to
be manufactured at indicated
maintenance echelons.
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3)

(4)

(d) X2-applied to repair parts which are
not stocked. The indicated
maintenance echelon requiring such
repair parts will attempt to obtain
them through cannibalization; if not
obtainable through cannibalization,
such  repair parts will be
requisitioned with supporting
justification t h r o u g h normal
supply channels.

Maintenance. The lowest maintenance
echelon authorized to use, stock, install,
or manufacture the part is indicated by the
following code symbol:

O-Organizational Maintenance
(1st and 2d Echelon)

Recoverability. Repair parts and/or tool
and equipment items that are recoverable
are indicated by one of the following code
symbols:

(&) R-applied to repair parts and
assemblies which are economically
repairable at field maintenance
facilities (3d and 4th echelons) and
are normally furnished by supply on
an exchange basis.

(b) T-applied to high-dollar value
recoverable repair parts which are
subject to special handling and are
issued on an exchange basis. Such
repair parts are normally repaired or
overhauled at depot maintenance
facilities.

(c) U-applied to repair parts specifically
selected for salvage by reclamation
units because of precious metal
content, critical materials, high-
dollar value reusable casings,
castings, and the like.
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Note
When no code is shown in the
recoverability column, the part is
considered expendable.

b. Federal Stock Numbers. When a Federal stock
number is available for a part, it shall be shown in this
column, and used for requisitioning purposes.

c. Description.

(1) The item name and a brief description of
the part are shown.

(2) A five-digit Federal supply code for
manufacturers and/or other technical
services is shown in parentheses followed
by the manufacturer's part number. This
number shall be used for requisitioning
purposes when no Federal stock number
is indicated in the Federal stock number
column. Example: (08645) 86453.

(3) The letters GE, shown in parentheses
immediately following the description,
indicate  General  Engineer  supply

e. Quantity Authorized. This column lists the
guantities of repair parts, accessories, tools, or
publications authorized for issue to the equipment
operator or crew as required.

f. Quantity Issued with Equipment. This column
lists the quantities of repair parts, accessories, tools, or
publications that are initially issued with each item of
equipment. Those indicated by an asterisk are to be
requisitioned through normal supply channels as
required.

3. Index to Federal Supply Code for
Manufacturers

899005............. Wild Heerbrugg Instruments, Inc.

4. Comments and Suggestions

Suggestions and recommendations for changes to
the basic issue items list will be submitted on DA Form
2028 to the Commanding Officer, U. S. Army Mobility
Support Center, ATTN.: SMOMS-MS, P. O. Box 119,

responsibility for the part. CO|rL]Jm_bu3 16, Ohio. Direct communication is
d. Unit of Issue. Where no abbreviation is shown authorized.
in this column, the unit of issue is "each".
Source codes Qty.
issued
Technical Main- Recover- | Federal stock No. Description Unit Expend- | Qty with
service |Source | tenance ability of issue ability auth. | equip.
GROUP 17-HOOD
1708-CARRYING CASE
P (0] 6675-560-5678 PACK RACK (89905) NT3-1 1 1
X2 (0] METAL CARRYING CASE ASSEMBLY (89905) NT3-3116- 1 1
us.
GROUP 26-ACCESSORIES, PUBLICATIONS, TEST
EQUIPMENT, AND TOOLS
2602-ACCESSORIES
P (0] 6675-404-4406 CASE, TOOL (89905) 15014-51 1 1
P (0] 6675-560-5664 COVER, PLASTIC (89905) NT3-343 1 1
10 P (0] 7920-378-9524 BRUSH, DUSTING (89905) 3A-59 1 1
P (0] 6675-446-1762 CONTAINER, GREASE (89905) HDF3-4 1 1
M (0] CHAMOIS (89905) HDP3-7.
MANUFACTURE FROM:
10 P (0] 8330-257-2498 CHAMOIS, LEATHER: suede finish, 0.0234 to 0.0469 in. 1 1
thk (71 x 71 in. required).
P (0] 5210-353-4130 PLUMB BOB SOCKET ASSEMBLY (89905) XT2-35A 1 1
X2 (0] PLUMB BOB ASSEMBLY (89905) 12B-27A-28 1 1
X2 (0] SLIDE, ADJUSTER (89905) 3A-39A 1 1
M (0] STRING (89905) 3A-40 1 1
MANUFACTURE FROM:
10 P (0] 4020-270-1659 CORD, LINEN: 1/20 in. dia, 25 yd block.
X2 (0] BAYONET SOCKET (89905) 3A-540 1 1
X2 (0] RING (89905) 3A-56 1 1
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Source codes

Qty.

issued

Technical Main- Recover- | Federal stock No. Description Qty with
service |Source | tenance ability auth. | equip.
2604-SPECIAL TOOLS
P (0] 5120-429-2949 WRENCH, TRIPOD (89905) 4A-36 1 1
P (0] 6675-353-4103 PIN, ADJUSTING (89905) 3A-55 4 4
P (0] 5120-446-2860 SCREWDRIVER (89905) HDW1-10 2 2
2605-PUBLICATIONS
12 DEPARTMENT OF THE ARMY OPERATOR, ORGANIZA- 2 2
TIONAL, FIELD, AND DEPOT MAINTENANCE MAN-
UAL TM 5-6675-231-15.
12 DEPARTMENT OF THE ARMY ORGANIZATIONAL, 2 2
FIELD, AND DEPOT MAINTENANCE REPAIR PARTS
AND SPECIAL TOOL LISTS TM 5-6675-231-25P.
GROUP 67-PRECISION INSTRUMENTS
6702-OPTICS
P (0] 6675-446-1765 SUNGLASS, BLACK (89905) NT3-260-492 1 1
P (0] 6675-842-2124 EYEPIECE PRISM, TELESCOPE (89905) NT2-381-382-383 1 1
P (0] 6675-842-2128 EYEPIECE PRISM, MICROSCOPE (89905) NT2-3122 1 1
P (0] 6675-446-1768 SUNGLASS ASSEMBLY (89905) XT16-116A 1 1
P (0] 6650-838-0842 TELESCOPE EYEPIECE, 40X (89905) NT3-3052 1 1
P (0] 6650-838-0840 TELESCOPE EYEPIECE, 24X (89905) NT3-3032 1 1
6709-LAMPS
P (0] 6675-446-1764 LAMP FITTING (89905) T21-4G-US 4 4
P (0] 6675-378-9501 LIGHT, HAND (89905) XT2-73 1 1
P (0] 6675-859-5936 LAMP, BATTERY BOX, 2.5v (89905) HEG3-64 4 4
6719-MISCELLANEOUS WIRING AND FITTINGS
P (0] 6150-378-9500 LEAD, ELECTRICAL (89905) XT2-72 1 1
6723-POWER SUPPLY
P (0] 6675-378-9502 BATTERY BOX ASSEMBLY (89905) EB-319B 1 1
X2 (0] BATTERY, DUMMY ASSEMBLY (89905) EB-329 2 2
11 P (0] 6135-120-1010 BATTERY, DRY: 1.5v 4 *
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Adjustments:
Collimation level
Collimation slow-motion screw
General
Horizontal circle drive
Horizontal collimation error ..
Horizontal slow-motion screw
Leveling screws
Plate level
Vertical slow-motion screw ..

AXIS: s

Outer vertical
Telescope
AXiS bearings: ..........ccceveevviiinnnenn,
Left side
Right side
Basic issue tools and equipment ...
Battery box assembly....................
Battery replacement

Cable, connector
Cable connector, illumination ........
Carrier:. Dismantling for movement
Horizontal circle prism...................
Vertical circle prism.........c.cccc.oo...
Carrying case
Carrying case and pack rack: ........
Carrying Case.......cccuuvuiiiieeeeeennnnnnn.
General
Pack rack
Case, carrying
Circle and micrometer images will not
focus
Circle drive, horizontal
Adjustment
Circle housing: .........cceevieiiiieninnnnn,
Horizontal
Vertical
Circle illumination prisms:
Micrometer
Horizontal
Vertical

16i
16e
16a
16f
16h
16¢
169
16b
16d

126
115
123

124
122
24
128
32

124
122

129
112
11
111
124
47

47
46
48
47

39
118
16f

120
124

99
110
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111
124
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124
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86,

25
25
25
25
25
25
25
25
25
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78
82

83
81
32
88
38

83
81

88
74
22
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83
39

39
39
41
39

39
80
25

81
83

63
73
62

73
83

78
83
81
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Clamps:
Horizontal .........ccccccvvvvviiiiiiiiiiiiinnns 114 76
RING .ooviiiiiiiiiiiiiis 115 78
Cold weather operations ................. 18 26
Collimation:
Error adjustment, horizontal ........... 16h 25
Level and lever assembly .............. 92,93 58
Level adjustment .................. 16i 25
Level bubble does not stay in
CENLEI ..o, 37,82 39,55
SIOW-motion SCrew ..........cooeeeeeeeennn. 107, 108 71
Adjustment ..........ccccceeiiiennn. 16e 25
Connector cable ..........ccccvvviiviiiiiiiiiinns 129 88
Connector, illumination cable ................ 112 74
Contact fiNg .....coevvvveiiieeeieeeiiie e 115 78
Controls and instruments ..............c....... 13,14 22
Cover, horizontal circle housing ............ 110 73
Daily services, operator's ...........ccc.oe..... 29 33
Data (See Tabulated data)
Demolition:
General ..., 60 46
To render the theodolite inopera-
Ve (o 61 46
Training ...oocevvviiiieeeiieeeie e 62 46
DesCription ........coooviiiiiiiiiieeeieeeiii e, 3,69 3,41
Differences in models ...............ccccoee. 5 8
Drive, horizontal circle ..............ccccooe. 118 80
Adjustment ..., 16f 25
Dusty area operation ..............cccueueenen. 20 27
Equipment:
Basic issue tools and....................... 24 32
CONVErSION ooooveeeeeieeee 10 12
Dismantling for movement ............. 11 22
INSPECHING .evvnieieiiieiiiiie e, 8 9
SEeIVICING ..oooiiiiiiiiii e 8 9
Setting-up instructions after
movement ........ccccceeeiiieennienns 12 22
Setting-up instructions .................... 9 12
Special toolsand ...........cccccveeeen. 23,71 32,51
Specially designed tools and........... 73 51
Unloading .......cccevvviiiiiiiiiieiiiiien, 6 9
UNpacking .......ccouvvviiiieeiieeiiiieeeen, 7 9
Eyepiece prisms ........cccoeeveeiiieeiiiinnnenn. 51 42
Eyepieces:
Eyepiece prisms ..........ccccevvvvninnnnnn. 51 42
General ..., 49 41
MiICrOSCOPE ...coveiiiiiiieieeeeeeeeiiie e 50 42
SuNglasses ........eeviiiiiiiiiiie, 52 4
TeleSCope .....uvvevvieeiiiiiiiiiiie e, 50 42
Field and depot maintenance repair
PArtS oo 72 51
Forms, record and report............ccc........ 2,68 3,49
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Hand light ..o, 129 88
Horizontal circle:
DIriVe oo 118 80
Adjustment .........cocooeiiiiiies 16f 25
Graduations:
Not at right angles to line
dividing the two images ....87 55
Unequal .......ccovviiiiiiiniens 86 55
Hard to move .........cccccvveennnn. 43,79 39,55
Has unequal light or no light .... 84 55
Horizontal circle .........c.cccccoo.. 115 78
HOUSING ....oovviiiiiiiiiiiiii e, 120 81
Housing cover .........cccccceeeeeennn. 110 73
[lumination prism ..........ccc....... 110 73
Prism carrier .........cccccvieennenn. 111 73
Horizontal circle illumination prism
and housing cover, horizontal circle
prism carrier, and illumination ca-
ble connector:
General ......coovviiiiiiiiii 109 72
Horizontal circle housing cover.
and illumination prism ......... 110 73
Horizontal circle prism carrier ... 111 73
[llumination cable connector ..... 112 74
Horizontal clamp, clamp ring, contact
ring, outer vertical axis, and hori
zontal circle:
Clamp ring, contact ring, outer..
vertical axis, and horizontal .
Circle ..o, 115 78
General ......ccovviiiiiiiiii 113 76
Horizontal clamp .......cccoceeiiiiiiiies 114 76
Horizontal collimation error-adjust.
MENT....coiiiiiiiiiiie e 16h 25
Horizontal, vertical, and collimation
slow-motion SCrews ................. 107,108 71
Adjustment ........ccoooeiiiiiiiiiiinnnn. 16c, 16d, 16e 25
Hot weather operation . ............... 19 26
Humid conditions operation .......... 21 27
Housing cover, horizontal circle .... 110 73
Housings:
Light .oeoeeiiiie 129 88
Horizontal circle .........c.cccccoo.. 120 81
Vertical circle ...........ooeevevnnnnnn. 124 83
Identification and data................... 4 8
[llumination cable connector.......... 112 74
[llumination mirrors ........... 55, 56, 90, 91 43, 56
[llumination prisms:
Horizontal circle .........c.cccc..... 110 73
Micrometer circle ..................... 99 63
Vertical circle ............ccceeeevnnnnnn. 98 62
[llumination socket ....................... 119 81
[llumination system:
Battery box assembly .............. 128 88
Fails to function ....................... 41,83 39, 55
Faulty or fails to function .......... 41 39
General ....cooooiiiiiii 127 88
Light housings, connector cable,
and hand light ................oooeees 129 88
Inner vertical axis .........cccccceeeeenn. 125,126 26,87
Inspecting and servicing equipment 8 9
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Inspection of theodolite in storage ........ 66
Instruments and controls ...................... 13,14
INVerter PriSm ........ccooveeiiiinieeeeeeeeiiiennn, 100
Lamp replacement ............cccevvviiinnenn. 31
Left side axis bearing ...........ccccvvueeneen. 124
Level and lever assembly, collimation .. 92, 93
Level adjustment ..........cccccvvvennnnn. 16i
Level, plate ..o 97
Adjustment ... 16
Horizontal collimation error ad-
justment ... 16h
Leveling screws, horizontal circle
drive, illumination socket, and hori-
zontal circle housing:
General ..., 116
Horizontal circle drive ............cc....... 118
Adjustment ..........ccccceeiieennn. 16f
Horizontal circle housing................. 120
[llumination socket .............ccccceeeen. 119
Leveling SCrews .........occoveeevvvnnnnnnn. 117
AdJUStMENt ..o 169
Leveling screws too tight or too loose ... 44, 77
Lever assembly, collimation level and .. 92, 93
Level adjustment .............ocooeveviiiinnnenn. 16i
Light, hand ..........cccooiiinii, 129
Light housings ........coooveeiiieiiiiinnnnn. 129
Lights in vertical and horizontal
circles unequal or absent ............... 40
Loading the theodolite for shipment....... 64
Lubrication:
Detailed information ............cccccccevvenenn. 27
General information ............cccccvvvvennnnns 26
Maintenance:
Of theodolite in storage .................. 66
Operator's:
Battery replacement ............. 32
Lamp replacement................. 31
Repair parts:
Field and depot maintenance 72
...Organizational maintenance 25
Services (See Preventive main
tenance services)
MICIOMEter .....oovvvviiiiiiiiiiii 105, 106
Micrometer circle:
Has unequal light or no light ........... 89
Hlumination prism ...........cooeeveeevnnnnn. 99
Microscope eyepiece .........cccceeuvvvennennn. 50
Microscope, telescope, and reticle
mirror:
General ..., 101
MiICrOSCOPE ...coveeiiiiiiiie e 102
Reticle Mirror ........cccccevvvvvvvviniinnnnnns 104
TeleSCope .....uvevvieeiiiiiiiiiicii e, 103
Mirrors:
[llumination 55, 56, 90, 91
Reticle .....ccccvvviiiiiiiii 104
Models, difference in .........ccccccceviinnnnn. 5
Movement to a new worksite:
Dismantling for ...........ccccviiiiinnnnn. 11
Setting-up instructions after............. 12

39,

43,

48
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64

48

38
38

51
32

69
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Operation of theodolite:.................
Adjustments ........cooooeeiiiiiiiinnnn. 16 25
General ....cooooiiiiiiiii 15 25
In dusty or sandy areas............. 20 27
In extreme cold (Below 0° F.) ... 18 26
In extreme heat .............cc........ 19 26
In salt water areas................... 22 28
In sandy areas ...........cccceuvvnnnn. 20 27
Theodolite operation................. 17 26
Under humid conditions ........... 21 27
Under rainy or humid conditions 21 27

Operator's daily services .............. 29 33

Operator's maintenance:

Battery replacement ................ 32 38
Lamp replacement ................... 31 38

Organizational maintenance repair
PArtS e 25 32

Outer vertical axis ..........cccceeevvnnnn. 115 78

Pack rack........ccoooeviiiiiiiiiiiieiieas 48 41

Parts (See Repair parts)

Plate level .......ccooiviiiiiiiis 97 60
Adjustment ........cccoooiiiiiiiiiinnnnn. 16b 25
Horizontal collimation error ad-.

justment.........iiiiiieeeneeens 16h1 25

Plate level bubble does not stay in
CeNter ...ooviiiiiiiieeee e, 36,81 39,55

Plate level, vertical circle illumination
prism, micrometer circle illumina -
tion prism, and inverter prism:

General ..o 96 60
Inverter prism ........oooeeeveeeeinnnnn. 100 64
Micrometer circle illumination...
PrISM oo 99 63
Plate level ... 97 60
Adjustment .........cccooeiiiiiies 16b 25
Horizontal collimation error
adjustment ...........ccoeeeeiinnnnn. 16h 25
Vertical circle illumination prism 98 62

Plate level vial defective .............. 80 55

Plate, star . .....ccccoovviiiiiiiiie, 53,54,94 95 43,60

Plumb bob........cooooiiiis 59 45

Preparation of theodolite:

For shipment .........ccccciinnn. 63 a7
For storage .......cooooveviiiieninnns 65 47
Preventive maintenance services:
General ....cooooiiiiiiiii 28 33
Operator's daily services ......... 29 33
(Also see Operator's mainte-
nance)
Quarterly .......cceeeiiiiiiiiiiiinnnn, 30 33

Prism carriers:

Horizontal circle .........cccccc.oo.. 111 73
Vertical.........oooeviieiiiiiiiiiiin, 124 83
Prisms:
Eyepiece .....ccocooiiiiiiiiiiiiiiin. 51 42
Horizontal circle illumination..... 110 73
INVerter ......cooovvveiieeiieeeee, 100 64
Micrometer circle illumination... 99 63
Vertical circle illumination......... 98 62
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Quarterly preventive maintenance

SEIVICES ..cooiiiiiiiiiiiieee e 30 33
Rack, pack .......cccooiiiii 48 41
Rainy conditions operation ................... 21 27
Record and report forms...........ccccceeeee. 2,68 3,49
Repair parts:

Field and depot maintenance.......... 72 51

Organizational .............cccevvvvunnnenn. 25 32
Replacement:

Battery ......oooiiiiiii, 32 38

Lamp oo 31 38
Report forms .......oooiiiiii 2,68 3,49
Right side axis bearing, vertical

clamp, telescope axis, left side axis

bearing, vertical circle, vertical

circle housing, arid vertical circle

prism carrier:

General ... 121 81

Left side axis bearing, vertical

circle, vertical circle housing,

and vertical circle prism car-

11T ST P TP TTTPPPPTPRPPPTN 124 83
Right side axis bearing and ver-

tical clamp ......cccoeviiiiiiiiiiinnnnn, 122 81

Telescope axiS .......ccvvvvvvniiiieenneenns 123 82
Rings:

Clamp oo 115 78

Contact .......coovvvviiiiiee 115 78

Salt water area operation ............... 22 28
Sandy area operation ..........cccceoeeeeeieens 20 27
SCOPE o 1, 67 3,49
Screws:

Leveling ..cooooeevveeiiiiiieee e 117 79

Adjustment ..........ccccceiiiennn. 169 25
Slow-motion:
Collimation ..., 107, 108 71
Adjustment ..........ccccceiiiennn. 16e 25
Horizontal ..........cccccvvvviiiiiiiiiiiininnns 107, 108 71
Adjustment ..........ccccceiiiennn. 16¢ 25
Vertical ... 107,108 71
Adjustment ..........ccccceiieennn. 16d 25
Services (See Preventive maintenance
services)
Setting-up instructions after move-

MENT oeeiiiiiiee e 12 22
Setting-up iNStructions ...............ooeeeeeee 9 12
Shipment:

Loading the theodolite for ............... 64 a7

Preparation of theodolite for ........... 63 a7
Slow-motion screws:

Collimation . ..., 107, 108 71
Adjustment ..........ccccciieennn. 16e 25
Horizontal ..........cccccvvvvviiiiiiiiiiiiinnns 107, 108 71
Adjustment ..........ccccceeiieennn. 16¢ 25

Vertical ... 107, 108 71

Adjustment ..........ccccceiieennn. 16d 25
Socket, illumination .............cccccvvvvvnnnnns 119 81
Special tools and equipment ................ 23,71 32,51
Specially designed tools and equip-

MENT oot 73 51
Star plate ......ccccvvviiiiiii 53, 54, 94,95 43, 60
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Maintenance of theodolite in..... 66 48 CENET e 81 55

Preparation of theodolite for ..... 65 a7 Vial defective ........ccccceeeiiiiiiiiiinnnnnn. 80 55
Sunglasses . ..o, 52 42 Telescope turns too hard or too
Tables: €ASHY v 78 55

Special tools ........ceiiiiiiiiies 23 2 Theodolite:

Time standards ..............ceeeeeee 70b 49 Will not seat properly on tri-

Specially designed tools............ 73 51 pod head .........ccccoiiiiiiiniins 75 55
Tabulated data (Field and depot Will not stay on line..............cceeueeenn. 76 55

maintenance): Troubleshooting (Operator and or

General ....cooooiiiiiiii 70a 49 ganizational maintenance):

Time standards .............oeeeeeee 70b 49 Circle and micrometer images
Tabulated data (Operator's and or- will not focus..........ccouuveeenen. 39 39

ganizational maintenance): Collimation level bubble does not

Dimensions and weights .......... 4b(2) 8 stay in center. .........ccoeeevnnnnnn. 37 39

General ....cooooiiiiiiii 4b(1) 8 General ... 33 38
Telescope:Horizontal circle hard to move 43 39

AXIS i 123 82 [llumination system faulty or

Cross-lines will not focus........... 38 39 fails to function ..................... 41 39

Eyepiece .....cooeeeiiiiiiiiiiiiii, 50 42 Leveling screws too tight or too

Telescope ... ..cvveviiiiiiiieeniieens 103 66 [00SE ..coviiiiiiieiiiiii e 44 39

Turns too hard or too easily ..... 45,78 39, 55 Lights on vertical and horizontal
Theodolite: circles unequal or absent ...... 40 39

Operation (See Operation of Plate level bubble does not stay in

theodolite) CENLEN e 36 39

Will not seat properly on tripod

head ... 34,75 38,55 Telescope:

Will not stay on line ................. 35,76 38,55 Cross-lines will not focus ....... 38 39

Turns too hard or too easily ... 45 39
Tools and equipment:

BasiC iSSUE .........ccovvvvviiiiiiiinn, 24 32 Theodolite:

Special ....oeiiiiiii 23,71 32,51 Will not seat properly on tri-

Specially designed ................... 73 51 pod head .........cccooeiiiiiiiiins 34 38
Training, demolition ............c......... 62 46 Will not stay on line ............... 35 38
Tripod assembly plumb bob, and tri- Tripod legs will not lock in

pod wrench: POSItION ..., 42 39

General ....ccoooiiiiiiiii 57 44 Unloading the equipment ...................... 6 9

Plumb bob and tripod wrench ... 59 45 Unpacking the equipment...................... 7 9

Tripod assembly ................... 58 44 U-standard and inner vertical axis 125, 126 86, 87
Tripod legs will not lock in position 42 39
Tripod wrench .........ccc.oooiinnnnnnn, 59 45
Troubleshooting (Field and depotHas unequal light or no light 85 55

maintenance): Images have moved in relation to

Collimation level bubble does not the line dividing the two images

stay in center........ccccceeennnn. 82 55 and to the reference mark .................... 88 56

General ......cccooeviiiiiiiii, 74 55 Vertical axis, OULer ..........cccccvvvviiinininnn, 115 78

Horizontal circle: Vertical circle:

Graduations not at right Has unequal light or no light............ 85 55

angles to line dividing the HOUSING ..., 124 83

tWO images .......ccccevvvneeennn. 87 55 Hlumination prism ...........coeeveevvnnnnn. 98 62

Graduations unequal............ 86 55 Images have moved in relation to

Hard to move .............c.cocee 79 55 the line dividing the two images

Has unequal light or no light 84 55 and to the reference mark .............. 88 56
[llumination system fails to func- Prism carrier .......ccccoovviiiiiiiiiiiinnn. 124 83

tON . e 83 55 Vertical circle .......cccccoci, 124 83
Leveling screws too tight or too Vertical clamp ..., 122 81

[00S€....ccoiiiiei, 77 55 Vertical slow-motion screw . ................ 107, 108 71
Micrometer circle has unequal .. Adjustment .........ccccoieiiiiiiiee, 1 6d 25

light or no light .................... 89 56 Wrench, tripod .........cccoovviiiiiii, 59 45
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Linear Measure

1 centimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Weights

1 centigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains

1 gram = 10 decigram = .035 ounce

1 decagram = 10 grams = .35 ounce

1 hectogram = 10 decagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds

1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

The Metric System and Equivalents
Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ounces
1 liter = 10 deciliters = 33.81 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kiloliter = 10 hectoliters = 264.18 gallons

Square Measure

1 sg. centimeter = 100 sq. millimeters = .155 sq. inch

1 sg. decimeter = 100 sqg. centimeters = 15.5 sq. inches

1 sg. meter (centare) = 100 sq. decimeters = 10.76 sq. feet

1 sqg. dekameter (are) = 100 sq. meters = 1,076.4 sq. feet

1 sg. hectometer (hectare) = 100 sq. dekameters = 2.47 acres

1 sq. kilometer = 100 sq. hectometers = .386 sg. mile

Cubic Measure

To change To
inches centimeters
feet meters
yards meters
miles kilometers

square inches
square feet
square yards

square centimeters
square meters
square meters

square miles square kilometers
acres square hectometers
cubic feet cubic meters
cubic yards cubic meters
fluid ounces milliliters

pints liters

quarts liters

gallons liters

ounces grams

pounds kilograms

short tons metric tons
pound-feet Newton-meters

pound-inches

°F

Newton-meters

Fahrenheit
temperature

1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch
1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches

1 cu. meter = 1000 cu. decimeters = 35.31 cu. feet
Approximate Conversion Factors

Multiply by To change To
2.540 ounce-inches Newton-meters
.305 centimeters inches
914 meters feet
1.609 meters yards
6.451 kilometers miles
.093 square centimeters square inches
.836 square meters square feet
2.590 square meters square yards
.405 square kilometers square miles
.028 square hectometers acres
.765 cubic meters cubic feet
29,573 cubic meters cubic yards
473 milliliters fluid ounces
.946 liters pints
3.785 liters quarts
28.349 liters gallons
454 grams ounces
.907 kilograms pounds
1.356 metric tons short tons
.11296
Temperature (Exact)
5/9 (after Celsius °C
subtracting 32) temperature

Multiply by

.007062
.394
3.280
1.094
.621
.155
10.764
1.196
.386
2471
35.315
1.308
.034
2113
1.057
.264
.035
2.205
1.102
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