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<Notes on Care of Pentax Theodolites>

To prevent accidental damage to your equipment, please adhere to the following
notes which have been constructed to help you in maintaining your instrument in
a accurate functioning condition.




Environmental Conditions

® Avoid leaving the instrument at high temperatures for a long time. High internal
temperatures may cause deterioration and affect its distance measuring perfor-
mance.

e Avoid using it on rainy days because it contains electrical parts, or keep it
shielded from the rain as much as possible.

* Avoid subjecting it to rapid changes of temperature, i.e. don’t suddenly carry it

~ to the cold open air from a warm place. This causes distortion or generates con-

densation inside. This will cause temporary deterioration of angle measure-
ment performance.

UUse of An External Power Source

& When using the external battery or a car battery (both included among optional
accessories), be sure to switch the on-board battery off, otherwise, the external
power source will not be connected.

Battery Charging

e When charging the on-board batteries {(MB 12} or the external battery (MB 22),

be sure to use the PENTAX on-board battery quick charger (MC 14) or the
" PENTAX external battery charger {MC 22) respectively.

® Charge on-board batteries at the room temperatures of +10~+45°C {external
battery: 0~ +45°C). Otherwise, normal charge may not be possible.

® When charging, be sure to set the switch of the battery to ON and see that
pilot lamp of the charger lights up.

# Charge on-board batteries for 1 hour. Charge external battery: 14~16 hours.
CAUTION Do not charge external battery longer than 24 hours.

Shutdown

e After use, clean away dust and moisture and store in a dry place not subject
to considerable temperature change.

& When putting it in the case, be sure the battery switch is turned off.

® When not in use for extended periods, take it out of the case occasionally and
expose it to the fresh air,




Transport

e Be careful not to subject it to impact or vibration during transport by a con-
tractor, and use a good packaging material.
e Transport the instruments in carrying case supplied.

Attaching to Tripod

e When attaching or detaching it to or from tripad, be sure to hold it in position
until secured. :
e The quality of tripod used is very important for measuring accuracy.

Other Points

e Don't aim the objective lens directly at the sun. Direct sunlight focused
through the obijective lens, may overheat internal components if exposure is
continuous.

e If repair is necessary, contact your dealer. Do not attempt to repair it yourself.
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1

Features

10 digital angle reading using LCD display.

Vertical and horizontal angles can be set to 0 at any position and can be
measured clockwise or counter-clockwise.

Vertical angle will read 0 at zenith or 0 at azimuth {user selectable) .

Angle averagmg mode displays the average of 5 reading to 1" (user selectable)
Handle battery is standard eguipment. Coaxial tangent-clamp screws provide
convenient operation

A buzzer sounds at 0, 90, 180 and 270 degrees or 100, 200, 300 and 400G;
making 90 angles more convenient.

30X telescope with a 42mm objective lens gives 3" resolution. This analactic
optical system has a 0 stadia constant and a short 1.3 short minimum focus.
Sighting collimator permits rapid target aquisition.

EDM mounting studs are standard equipment. EDM can also be scope-mounted.
Detachable tribrach is standard for rapid traversing. (PD-20 only)

The shitting base on the PD-20C lets the instrument remain level while centering
over a point.

The 3X optical plummet focuses from .5m to infinity.

Diagonal eyepiece, eyepiece prism, eyepiece filter, external battery and other
itemns are available as optional accessories.




2. Equipment

1. Standard Equipment

o Instrument (PD-20 or PD-20C) . ... ..ot i 1
with On-Inard Battery [MB12] and Objective Cap
© On-Board Battery Quick Charger (MC14] ............coaiiviinnt 1
O Setof TOOIS oottt e e e 1
Cleaning Brush, Hexagonal Wrench, Screwdrivers (2}, Adjusting Pins (2}
o Setof Plumb Bob ... i i i e 1
o Plumb Bob Hanger (PD-20C only) ....... .0 coviiiiiiiiiiianiienans 1
O LensHOOd ... o i i e e i it e e ae s 1
0 Silicon Cloth ..o e e i 1
O T T I« LY =Y 1
o Camrying Case ........... e e e et 1

2. Optional Accessories

© Target Set [PT4]

o Diagonal Eyepiece [SB7]

o Eyepiece Filter [SE2]

o Eyepiece Prism [SP2]
Auxiliary Lens [SF2, A Type]
External Battery {MB22]
External Battery Charger [MC-22}
Tripods

C 0O 0 O




3.
1.

Specifications

Instrument

Telescope (Internal focusing anallactic optics with coated lens)

LT T - Erect (Prism erect image)

MagnificBlION .. ... 30X

Effective aperture ... ......o.iiuroiaen i 42mm

ReSOVING POWET .. ... i s 3

Field of view ... .. e 2.3% (17 20°)

Minimum focusing distance ...... ..o 1.3m

e ET [ B £ 117« NPt PP 100

Stadia CONSIANT ... ..ttt ettt rerneasia s aat s 0

Angle measurement section

Reading system ... Electronic digital display {LCD), 180" diametrically reading

Minimumdisplay : Ordinarymode ...........oniiii 10"
CTEMGAE e e 20"
CAV L 1" (Average of 5 times measurements)*

Original measuring point: H angle

(M 0 setting at optional angles

@ Measurement from optionally preset angle

@ Clockwise and counter-clockwise angles measurable (O sign displayed)
Original measuring point: V angle

(M) 0 setting at optional angles*

(@ Absolute angle from 0° Zenith or 0° Azimuth {(0—360° or compass angle}*

@ Clockwise and counter-clockwise angles measurable {© sign displayed)

Selection of V and H angles displayed . ... Key Operation (H or V displayed)
Selectionof angleunit ........ ..o 360° = 400G*
Measuring time: Ordinary mode ... 1.5 sec.

: Trmode ......... 0.5 sec.
Display section:  Diametrically opposite displays
Buzzer section:  Single tone .... At the time of switching on, key operation

and displaying measured angle
Continuous tone .. Around angles of 0°, 90°, 180° and 270"
under Tr mode, and at the time of echo display




Dataoutputfunction . ... Interface RS-232C

Selective function ..... Function marked with * is selected by internal switch.
® Sensitivity of Vials

Telescope Vial . ... it e 4072mm

Plate Vial . e e e e 60"72mm

Circular Vial . ..o e i e 872mm

¢ Optical Plummet (Built in Lower Plate)

AT T 1< L LR EETEE R RPRE PR Erect

Magnification .. .......oouieiieiiin e 3x

Field Of VIEW .. ov e e iie e aaans 8.7% (12cm at 1.4m)

FOCUSING FANEE - ..ottt ane e et iaa et eaes 0.5m ~x
® Type of Lower Plate Section

P20 .ttt e iaa it e Detachable type

PD-20C .. ..ot ine e Shifting type (shifting range : 16mm}
o EDM & On-Board Battery Mounting Studs

(10 0= 47 | A F R L EEERTRT 84mm
® Tripod Attaching Screw

P20 .ot e e e 58 x 11

[ .0 O R 1-3/8" x 13
# Ambient TemperatureRange ......................... -10°C ~ +50°C
® Dimensions & Weight

PD-20 .............. 336 (H) x 116 (W) x 163 {L)/5.6 kg (incl. on-board batt.)

PD-20C ............. 346 {H) % 116 (W) x 153 {L)/5.6 kg (incl. on-board batt.)

{0 T Y 241 (H) x 276 (W) x413 (L1140 kg




2. On-Board Battery (MB-12}
Power supply: NiCd batteries {rechargeable)
Output voltage: DC 8.4V
Operation time per charging: 3.7 hrs.

- Weight: 0.8 kgs

3. On-Board Battery Quick Charger (MC-14)
Input voltage: AC 100~240V
Input frequency: 50/60 Hz
Charging time: 1 hr.
Working terperature range: +10~+40°C
Weight: 1.5 kgs




4. Description of Parts

On-board battery connector /——~EDM mounting studs
VY . ¥

Coltimator sight

0 set key —»

Liquid-crystal
display pannel

External power source
connector - g .
ﬂ———— Optical plummet

screw (PD-20C only)
#———— Bottom plate

{Photo shows PD-20C)




On-board battery
‘\ Charging connector

/——Power supply switch

. Telescop—é vial

Detachable screw

Reticle illumination
knob

Focusing knob

Telescope eyepiece

|~ Telescope clamp knob

| Telescope tangent
screw

Plate vial —eiad]

Internal switch cover —€ / Horizontal clamp knol

W3- Horizontal tangent
screw

Circular vial

Liquid-crystal display
pannel

Detachable knob (PD-20 only)

(Photo shows PD-20)

— 13-



5. Operating Instructions

1. Preparation for surveying

(1) When coarse centering is performed using a plumb bob

1} Setting up the instrument and the tripod

1. Adjust the tripod legs so that a height suitable for surveying is obtained when
the instrument is set on the tripod.

{For PD-20C only)
2. Set the theodolite on the tripod head. Screw the center screw into the tripod
clamp screw of the theodolite, finger tight.

3. Fix the shifting device after setting it to almost the center of the shifting range.

4. Pass the plumb bob hook through the hole in the center screw, and hang it on
the ring located at the center of the theodolite lower end. Adjust the length of
the string so that the tip of the plumb bob is close to the station center.

5. Move the theodolite by pushing the bottom piate with the fingertips. When
the tip of the plumb bob coincides with the station, tighten the center screw
securely.

Plumb bob——5 "5 g5—
hook




{For PD-20)

2

2)

Hang the plumb bob on the hook of the tripod, and catry out coarse centering
with the station on the ground. At this time, set the tripod and fix the iietal
shoe firmly into the ground so that the tripod head is as level as possible, the
center screw is at the center of ils moving range, and the plumb bob coincides
the station on the ground. )

- If the tripod head is disturbed by the action of fixing the metal shoe into the

ground, correct the level by extending or retracting each leg of the tripod.

Leveling with the circular vial

. By adjusting two leveling screws selected at random, position the bubble in the

center of the vial [see Fig. 3 (A} ). (To adjust the screws at the same time, turn
them in opposite directions.)

. Adjust the remaining leveling screw, and position the bubble in the center of

the circle (see Fig. 3 (B) ). For the relation between the screw adjusling direction
and bubble moving direction, see the arrow marks in {A) and (B) of Fig. 3.

A Leveling screw

' Leveling screww  Bubble Circle

{A} {B]
Fig. 3




3) Laveling with the plate vial

1. Place the plate vial in paralle! with a line joining any two of the leveling screws.
Adijust the two screws, and position the bubble in the center of the levei (A of
Fig. 4). {To adjust the screws at the same time, turn them in opposite directi-

ons.}

Leveling screw

A Plate vial

=>
O\ /)

-A—Plate vial

{Leveling screwJ
(A (B)
Fig. 4
2. Rotate the plate vial through 90° around the vertical axis. Adjust the remaining
leveling screw so that the bubble comes to the center of the plate vial (see Fig. 4
{B)).

3. Repeat 1 and 2 by rotating the plate vial through 90° so that the bubble is posit-
joned in the center when the plate vial is moved in any direction.

® See arrows in Fig. 4 (A) and {B) for the relation between the direction of
leveling screw rotation and the bubble ' shifting direction.

e If the bubble is not positioned stably in the center in 3 even after repeating 1

and 2, "Adjustment of the plate vial" is necessary (see Page 44,1 "Perpendicu-
larity of Plate Vial to Vertical Axis”).




4) Centering with the optical plummet
After 1,2 and 3 are completed, center correctly in the following manner using

optical plummet.

1. First remove the plumb bob. Laok through the optical plummet eyepiece, and
rotate the eyepiece knob until the center mark can be seen cleariy.

2. Rotate the focusing knob of the optical plummet and adjust the focus to the
-~ station on the ground.

Ceriter mark Alidade “
A Ul < P

Optical

plummet
Shifting plate — g eyepiece
locking knob |

Fg.5

{For PD-20C)

3. Loosen the shifting plate locking knob. Look through the optical plummet eye-
piece, and push the alidade with the fingertips so that the center mark coincides

with the station.

4. Tighten the shifting plate locking knob. Ascertain that the bubble stays posi-
tioned in the center when rotating the plate vial position in steps of 90°. if the
bubble is not positioned in the center, adjust the leveling screw.

{For PD-20)

3. Loosen the center screw of the tripod. Look through the optical plummet, and
move the bottom plate on the tripod head taking care to avoid rotating the
instrument until the center mark coincides with the station.



4. Tighten the center screw, and ascertain that the bubble stays pasitioned in the
center when rotating the plate vial in steps of 90°. if the bubble is not posi-
tioned in the center of the plate vial, adjust the leveling screw.

® The focusing device permits focusing from 0.5nt to = with the optical
plummet.

Plate vial

Focusing knob\ - -
Y ; e Bottom plate

Optical plummet eyepiece




{2) When coarse centering is perfformed without using a plumb bob

1) Setting up the instrument and tripod

1. Adjust the tripod so that a height suitable for surveying is obtained with
enough extension/contraction margin left when the instrument is set on the
tripod. Extend the tripod legs and fix the metal shoe firmly into the ground so
that the tripod center is directly on the station observing it by eye.

2. Set the theodolite on the tripod head

2) Centering and leveling with the optical plummet
1. Look through the optical plummet eyepiece, and rotate the eyepiece until the
center mark can be clearly seen.

2. Rotate the focusing knob of the optical plummet and focus on the station.

3. Look through the optical plummet, and rotate the three leveling screws to tilt
the instrument so that the center maik coincides with the station.

4. Adijust the length of each tripod leg by extending or contracting it, and position
the bubble of the circular vial in the center of the circle. (When doing this, place
a foot on the metal shoe of the tripod to hold it in that position.) {see Fig. 9}

Fig. 8 ith
e Fig.g L hePur

3) Leveling with the plate vial
1. Level the instrument as indicated in 3} “Leveling with the plate vial” on page
16.



2. After leveling the instrument , readjust the center by moving the instrument on
the tripod head if necessary.

{3) Misceilaneous

1) Centering to an overhead station
The instrument can be centered to an overhead station by adjusting the center
mark of on-board battery to the tip of the plumb bob suspended from an over-
head station on a roof or ceiling.

1. Suspend the plumb bob from the overhead station. Set the tripod so that the
center of the tripod head is placed right under the station.

2. Mount the instrument cn the center of the tripod head, and level the instrument.

With the PD-20C, set the shifting device to almost the center of its moving range
and fix there beforehand.

Plumb bob

Center mark




(For PD-20C)

3. Loosen shifting plate locking knob and push the alidade with the fingertips so
that the center mark of the on-board battery coincides with the tip of the plumb
bob.

4. Tighten the shifting plate locking knob and check if the bubble of the plate vial
is positioned in the center.

{For PD-20)

5. Loosen the center screw, and move the bottom plate on the tripod head taking
care to avoid rotating the instrument so that the center mark of the on-board
battery coincides with the tip of the plumb baob.

6. Tighten the center screw, and rotate the plate vial in steps of 90° to ascertain
that the bubbte stays positioned in the center. If the bubble is not in the center,

adjust the leveling screw.




2) Attachment and Detachment of Tribrach
{PD-20 only)

The tribrach is detachable from the instrument if required: when replacing the
instrument with a target for traversing or exchanging with an electronic distance
meter for example.

A Detachment
First loosen the recessed screw with a screwdriver. Then rotate the locking knob
until the arrow points upward, and lift the instrument up.

B Attachment

Mount the instrument on the tribrach with the guide marks coinciding, and rotate

the locking knob until the arrow points downward.

e When the tribrach does not need to be attached or detached or it is to be trans-
ported, tighten the recessed screw with a screwdriver to fix the locking knob.

Fig. 11




{2) Surveying
1} Eyepiece adjustment
1. Remove the telescope lens cap, and attach the lens hood, if necessary.

2. Point the telescape at a bright object, and rotate the eyepiece ring fully counter-
clockwise.

3. Look througﬁ the eyepiece, and rotate the eyepiece ring clockwise until the
- - reticle appears as its maximum sharpness.

Reticle pattern

Vertical hairs
{single}

Optical axis

Stadia hairs

Vertical hairs
(double)

Horizontal hair

Fig. 12

2) Object sighting

1. Point the telescope at the object using the collimator sight. Tighten all clamp
screws. (With the TH-20DC, use the tips of the telescope spirit level adjusting
screws as a foresight and a backsight.}

2. Look through the telescope eyepiece and finely adjust the focusing knob untit
the object is perfectly focused. If focusing is correct, the cross hairs will not
move in relationship to the object when you move your eye slightly left and
right while looking through the eyepiece. This will eliminate any parallax.

3. Turn each tangent screw to correctly align the cross hairs on the object.




