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Pentax theodolites are of the highest quality and design. We would therefore
recommend that you read the instruction manual very carefully so that you will
appreciate the full capabilities of your Pentax precision instrument and ensure
years of trouble-free operation.
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1. 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 precise functioning condition.

1. Unpacking

When unpacking the instrument and accessories from their container, please re-
member how they are positioned so that repacking may be performed correctly.
The instrument should always be held with two hands after being removed from
its container, and held firmly with one hand when mounting on a tripod. Refer to
page 31 for the correct operation of packing the instrument.

2. Setting up

When installing or removing the instrument on or from the tripod, the instrument
should be held firmly at all times. The instrument should never be left on the tri-
pod without being fixed securely by the center screw located on the tripod. To en-
sure correct compatibility with the instrument, always use a Pentax tripod.

3. Checking

Before using the instrument to take measurements, it should be examined by fol-
lowing the procedure outlined in section 8 of this manual. If there are any adjust-
ments necessary, these should be carried out immediately or the equipment
returned to your dealers for servicing where applicable. This procedure is always
necessary regardless of the equipment age. Regular servicing of precision instru-
ments is always advisable. Please consult your dealers for this information.

4. Transportation

Make sure that instruments are firmly secured in position when in transit so that
they cannot be damaged by movemnent in the trunk of a car rear of a van. The
instrument should be separated from other equipment by using materials to
prevent damage from impact or shock. It is recommended that an experienced
person be used to pack the instrument for long journeys. Insurance coverage
should be considered when transporting precision instruments over a great
distance.




5. Storage

Your Pentax instrument should be stored in a dry and dust-free room which is not
subject o large variations in temperature. Remember to remove the instrument
from its container occationally so that air may be allowed to circulate freely
around the instrurment thus preventing corrosion.
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1.

1.

Features

30X telescope with a 42mm objective lens is of “Anallactic optical system”,

ideal for telescope for surveying. This anallactic optical system has a 0 stadia con-
stant, providing easy computation of stadia surveying.

2.

3

Minimum focus of 1.3m permits surveying at the limited space.

Optical collimator permits accurate and rapid target acquisition.

. Angle reading eyepiecs located next to the telescope permits easy access to

angle reading as you sight the telescope at the target.

. Vertical circle is of compass graduation, 0°-90°-0°90°, with 0° at horizontal and

907 at both azimuth and nadir.

. Horizontal circle provides not only clockwise but also counter-clockwise

reading.

. Vertical axis being of special steel and independent type provides smooth

rotation and stable surveying accuracy.

. As the instrument is compact and light, it is easy to carry it, in particular with

the help of hand-grip equipped.




2. Nomenclature of Parts

[1] FX-1DC
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1. Hand-grip
2. Telescope vial

3. Objective lens

4. Collimator

5. Plate vial

6. Circle rotating ring

7. Lower clamp screw

8. Leveling screw

9. Hand-grip attaching screw
10. Attachment shoe

11. Reflecting mirror

12. Lower tangent screw

13. Foot plate

14. EDM mounting studs

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

Focussing knob
Telescope eyepiece

Angle reading eyepiece
Optical plummet eyepiece
Graduation display cutout
Upper clamp screw
Circular vial

Reticle illumination lever
Micro knob

Telescope clamp screw
Telescope tangent screw
Upper tangent screw
Shifting base clamp screw
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. Hand-grip

Telescope vial
Objective lens
Collimator

. Plate vial

. Circle rotating ring

. Lower clamp screw

. Leveling screw

. Hand-grip attaching screw
. Attachment shoe

. Reflecting mirror

Lower tangent screw

. Foot plate
. EDM mounting studs

15
16.
17
18.
19.
20.
21.
22,

24.
25,
26.

Focussing knob
Telescope eyepiece

Angle reading eyepiece
Optical plummet eyepiece
Graduation display cutout
Upper clamp screw
Circular vial

Reticle illumination lever

. Micro knob

Telescope clamp screw
Telescope tangent screw
Upper tangent screw




3. Equipment
[1] Standard Equipment

Pentax Theodolites are packaged complete with the standard accessories listed
below.

Carrying Case
Lens Cap
Lens Hood
Plumb Bob
Plumb Bob Hook (FX-1DC)
Screwdrivers {large & small)
Adjusting Pin
Cleaning Brush

of each

[ N s R

[2] Optional accessories
The following optional accessories are available for use with your theodolite.

Tripod
Hurnination device
Bar Compass
Diagonal eyepiece
Eyepiece prism
Eyepiece filter
Aucxiliary lens

Please refer to section 9 for applications and specifications of these accessories.
All accessories are available from stock from your dealers.




4, Specifications

H Telescope
Image
Magnification
Effective aperture
Resolving power
Field of view
Minirmum focus
Stadia ratio
Stadia constant

B Horizontal circle

Reading direction
Diameter
Graduation
Reading method
Least reading

W Vertical circle
Diameter
Graduation
Reading method
Least reading

W Sensitivity of vials

Telescope vial
Plate vial
Circular vial

H Optical plummet

Image
Magnification
Field of view
Range

(Internal anallactic optics)

Erect

30x

42mm

a

2.3m at 100m (2.3 feet at 100 feet)
1.3m

1:100

0

Clockwise and Counter-clockwise
78mm

10

1’ (digital reading)

20’ (by dot)

(0° at horizontal, 90° at zenith and nadir, 0°-90°-0°-90°)
78mm

1°

1" (digital reading)

20" {by dot)

40"/2mm
60"/2mm
10'/2mm

Erect

3%

12cm at 1.4m (0.43 feet at b feet)
0.5m ~ infinity




M Centering device {FX-1DC only)

Shifting range 16mm
M EDM mounting studs
Interval 9Amm

W Tripod attaching thread
FX-1DC 1-3/8" x 13
FX-1DE 58" x 11

B Dimensions

Instrument 289 (H) x 163 (W) x 153 (D) mm

Case 380 (H) x 240 (W) x 210 (D) mm
W Weight

Instrument 3.6 kgs/8.0 Ibs

Case 3.5 kgs/7.9 Ibs




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

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

(For FX-1DC)

@ Set the theodolite on the tripod head. Screw the center screw into the tripod
clamp screw of the theodolite, finger tight.

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

@ 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.

(% Move the theodolite by pushing the bottom plate with the fingertips. When

the tip of the plumb bob coincides with the station, tighten the center screw
securely,

Instrument

Bottorn plate

Fig. 1




(For FX-1DE)

(@ Hang the plumb bob on the hook of the tripod. and carry out coarse centering
with the station on the ground. At this time, set the tripod and fix the metal
shoe firmly into the ground so that the tripod head is as level as possible, the
center screw is at the center of its 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.

2) Leveling with the circular vial

(M By adjusting two leveling screws selected at random, position the bubble in
the center of the vial (see Fig. 2 (A) ). (To adjust the screws at the same time,
turn them in oppaosite directions.)

@ Adjust the remaining leveling screw, and position the bubble in the center of
the circle (see Fig. 2 (B) ). For the relation between the screw adjusting direction
and bubble moving direction, see the arrow marks in (A) and (B) of Fig. 2.

x— Leveling screw
o)
— .
N perg
Leveling screw  Bubble Circle
(A) (B)
Fig. 2




3) Leveling with the plate vial

(@ Place the plate vial in parallel with a line joining any two of the leveling screws.
Adjust the two screws, and position the bubble in the center of the level (A of
Fig. 3. {To adjust the screws at the same time, turn them in opposite directions.}

-—. -~ Leveling screw

£ - Plate vial

~ Plate vial
aE

=>
==

el

(A) (B)
Fig. 3

(@ Rotate the plate vial through 80° around the vertical axis. Adjust the remaining
leveling screw so that the bubble comes to the center of the plate vial (see
Fig. 3 (B) ).

3 Repeat (D) and @) by rotating the plate vial through 90” so that the bubbie is
positioned in the center when the plate vial is moved in any direction.

® See arrows in Fig. 3 (A) and (B) for the relation between the direction of leveling
screw rotation and the bubble shifting direction.

e Ifthe bubble is not positioned stably in the center in (3 even after repeating (O
and (@) “Adjustment of the plate vial” is necessary (see Page 33, (@] “Perpen-
dicularity 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. Look through the optical plummet eyepiece, and
rotate the eyepiece knob until the center mark can be seen clearly.

@ Rotate the focusing knob of the optical plummet and adjust the focus to the
station on the ground.

Focusing knob

Optical plummet eyepiece

Center mark

@

Shifting plate
locking knob

Fig. 4 Fig. 5

(For FX-1DC)

(@ Loosen the shifting plate locking knob. Look through the optical plummet aye-
piecs, and push the alidade with the fingertips so that the reticle coincides with
the station.

@ 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 80°. If the
bubble is not position in the center, adjust the leveling screw.

10




(For FX-1DE)

@ 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.

@ Tighten the center screw, and ascertain that the bubble stays positioned in the
center when rotating the plate vial in steps of 90° If the bubble is not
positioned in the center of the plate vial, adjust the leveling screw.

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

® In @, providing that the bubble of the plate level is adjusted by 1 graduation,
deviation of the center mark of the optical plummet is just 0.2rmm when the
instrument is set at 1.4m high, resulting in least effect on surveying results.

[2] When coarse centering is performed without using a plumb bob

1) Setting up the instrument and tripod

(® 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.

@ Set the theodolite on the tripod head
2) Centering and leveling with the optical plummet

(D Look through the optical plummet eyepiece, and rotate the eyepiece until the
center mark can be clearly seen.

@ Rotate the focusing knob of the optical plumrmet and focus on the station.

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

11




@ 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. 7)

eyepiece

Fig. 6

— Metal shoe
Fig. 7 with spur

3) Leveling with the plate vial
( Level the instrument as indicated in 3) “Leveling with the plate vial” on page
9.

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

[3] Miscellaneous

1) Centering to an overhead station
The instrument can be centered to an overhead station by adjusting the center
of the collimator sight to the tip of the plumb bob suspended from an overhead
station on a roof or ceiling.

( 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.

(3 Mount the instrument with the hand-grip removed on the center of the tripod
head, and level the instrument. With the FX-1DC, set the shifting device to
almost the center of its moving range and fix there beforehand.

12




@ Set the vertical circle to 0° by reversing the telescope 180° around a horizontal
axis.

(For FX-1DC}

@ Loosen shifting plate locking knob and push the alidade with the fingertips so
that the center mark of the collimator sight coincides with the tip of the plumb
bob.

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

13




Plumb bob
Collimator sight

Center mark

A Fig. 8 B

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

W If the center mark of the collimator does not coincide with the tip of the plumb
bob in (&), repeat from @) again.

14




[2] Surveying
1) Eyepiece adjustment
(® Remove the telescope lens cap, and attach the lens hood, if necessary.

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

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

B When looking into the eyepiece, see the cross hairs with relaxation. Excessive
concentration may cause parallax or eye fatigue.

Reticle pattern

Vertical hair
Optical axis Stadia hairs

Horizontal hair

Fig. 9

2) Obiject sighting

(D Point the telescope at the object using the collimator sight. Tighten ali clamp
SCrews.

(@ Look through the telescope eyepiece and finely adjust the focusing knob until
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.
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